














Van Winkle in recent weeks knows that 

BR 200 years ago—on May 25, 1787, to be 
exact—a meeting was convened in Philadel- 
phia te improve the government of the United 
States. [t ended up creating a whole new one. 

That the delegates did a fine job, no one will 
deny. That they succeeded at al] is a miracle. 
Many leaders such as Patrick Henry avoided 
the meeting because they opposed a stronger 
central government. Why should 13 separate 
and diverse governments surrender power 
when they had fought to unburden themselves 
of a tyrannical English ruler? And when did 
politicians ever give up power without a fight? 

In the political baggage of those delegates 
Who framed the Constitution were countless 
schemes, creams, problems, state and factional 
lovalties, anc powerful egos. To succeed, the 
delegates had to compromise strongly held 
positions for the common good. In doing so, 
they created a document that itself permits 
and encourages compromise in the interests of 
peaceful change. All mankind was the winner. 

Continuing success depends on informed cit- 
izens able to compromise for the greater good. 
Like all governments past or present, ours is far 
from perfect. To help the continuing evolution 
toward a better one through peaceful means, 
we need to look realistically at those Founding 
Fathers.and their motivations, They were not 
the simplistic cardboard patriots we tend to 
paintin gaudy colors, but like politicians and 
citizens of today, they had the usual mix of 
greecl, ambition, idealism, and loyalty, 

We discovered in preparing the Patowmack 
Canal article for this issue that improvement 
of the waterway Was a major factor that fed to 
the Philadelphia meeting. Further, George 
Washington's personal business interests and 
regional loyalties were as important to his 
dream of opening the West a5 was his dream of 
a bigger and better nation. Such human quali- 
ties take nothing from his brilliant leadership 
nor in any way tarnish his well-deserved title of 
Father of His Country. 

We felt vou would enjoy knowing more 
about Washington's waterway and might even 
lend your support to preservation of its sadly 
neglected remains. It was the only project ever 
built by Washington the businessman and civil 
ecngineéer—a project much on his mind as he 
chaired the Constitutional) Convention. 
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Tracking Tornadoes 690 
Earth's most powerful storms pack winds tid 
furious to measure. Peter Miller explains when 
ond where they form and how we detect and 
survive them. Photographs by Chris Johns. 


George Washington's 

Patowmack Canal 716 
Lifelong dream of America's first President, 

this “great national Work,” begun in 1785 to 

bind the frontier West with eastern seaports, 

wis @ first step on the woy to the Constitu- 

tional Convention By Wilbur E, Garrett, 

with photographs by Kenneth Garrett. 


Gravy Whales Make a Comeback 754 
Dr. Steven [. Swartz ond Mary Low Jones tell 

of a aix-yedr study of the gray whole, once 

almost hunted owt of existence, ata Mexican 
breeding site. Photographs by Francois Gohier. 


Laos Today 772 
How have the free-spirited people of this 
Southeast Asian nation adjusted to a decode of 
Conmumunist ruie? Assistant editor Peter T. White 
and photographer Seny Norasingh report. 


Waterton-Glacier Peace Park 796 
Canada and the U.S. deal with mounting 
pressures on the vast-miountain presence 

that straddles the border between Montana 

and Alberta, David S. Boyer and Lowell Geor- 

gia portray its problems and splendors. 


Sealed in Time—When Ice 
Entombed an Eskimo Family 824 
A surge of sea ice slams onto Aloshe’s north 

coast, burying a house dnd tts occupants. Five 
centuries later archaeologist Albert A. Dein, 

Jr., unravels the tragic story. Photographs by 
Victor R. Boswell, fr, and Scott Rutherford, 
peintings by James M. Gurney, 


Coven: An [8th-centyry-style bateau moves 
up the Seneca Bypass, where water still mins in 
the Potowinock Conel Photogroph iy 
Kenneth Garrett. 
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Keeping both eyes ona ghostly white twister, young Kent Otto races back toward 
his farmnouse in Osnabrock, North Dakota, in July 1978. With winds cae as 


high as 230 miles an hour, tornadoes pack earth's strongest weather pune 
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ILSTONES rapping on her becl- 
room window woke RKumberis 
Lewis one Apnl morming last 
year lt 
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rypsum plant half an hour belore 
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| a4 our backyard 
“T tried to gz: 
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Windows shatlered, the bedroom floor 
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She Cried to her un 


who came running down 
the street from his howse 


tered across 


Debris lay =scat- 
the neighborhood..Carpet was 
draped around trees. Pieces of the roof were 
Furniture, clothes, 
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‘She never Sout Kimberly 

There hac] been no warning of the tornacl 
that npped through Sweetwater that morn 
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man. There bad been no time to sound the 
town's sirens. No tornado reports had been 
broadcast on television or raclio. Local 
weather radar had indicated nothing unusu- 
al about the storm until it was too late 

The tomaco had struck with the sudden- 
ness that makes all 
In a few moments of violence it changed 


hundreds of lives. 


tornadoes so terrifying 


it may soon become possibie, however, to 
BVO SUCH CISAaSLrOUSs SUrprises 
forecasters, using advanced technology 


such as Doppler radar, satelite pictures, 























Closing in on a violent storm, Okla- 


hoama University graduate student 
Lou Wicker (above) takes a few 
minutes to obtain crucial data from 
VSS... The appearance of a rotating 
wall cloud beneath the flat base of 
the storm (right) signals even odds 
that a tornado will descend. 
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and high-speed computers, are learning 
how to predict strong tornadoes as much as 
occur. With this 
qdvance Warning, residents of towns like 
Sweetwater could gain a hghting chance to 
find safe shelter 

The stories that came out of Sweetwater 


were like many others ina region where tor- 


10 minutes before thes 


nacdoes are a wav of life 

“T was looking to the southwest when | 
saw clouds coming together from opposite 
directions,’ said patrolman Joe Don Smith 


of the Sweetwater Police 


Department 
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smith had taken a position near Interstate 
70 after an earlier tornados sighting. 

“The rain and hail had stopped, and it 
Was Starting to get light. ] was talking on the 
radio when I looked back and saw a short, 
fat tornado just materialize a mile away. 
Then a sliver of another funnel appeared at 
the side, and the big one sucked it in.” 

smith reported the tornade to headquar- 
ters, then drove to.a nursing home to warn 
its residents. As he headed back into town, 
the whirlwind almost caught him. “Debris 
wasswirlingeverywhere. Pieces of metal hit 


fornada! 


power lines. Insulation and dust filled the 
air, | crouched as low in the car as I could, 
for fear of something coming ina window. It 
lasted ten seconds, and then it moved on." 

The tornade cut a path about a block wide 
and two miles long through a densely popu- 
lated part of Sweetwater. Bill Swindle was 
in his tire stere when the tornado roared 
by. It tore off the roof of the store and sucked 
out about 200 radial tires. “Most of which I 
haven't seen since,” said Swindle. 

Linda Sharp was watching cartoons on 
television with her nine-vear-old son, 





Michael, when the windows of her mobile 
home cracked and a roar came through the 
front door. “Ll said to Michael, ‘(Come here, 
baby,’ and we rolled onto the floor between 
the couch and the coffee table. Michael 
asked, ‘Mama, are we going to die?’ and | 
said, ‘I don't think so, honey.’ And then we 
took a little jovride in the house:” The 
double-wide trailer skidded 24 feet across 
the front yard before coming to a stop. “l 
could feel the house moving, and we just 
went with the flow," she said. “I didn't open 
my eves, that's fora fact.” 

The tornado left the people of Sweetwater 
in shock. It severed power and telephone 
lines, knocked out the radio station, broke 
water pipes, and blocked roads with trees. 
Friends and neighbors checked up on one 
another while police and rescue squads 
searched through collapsed houses. In addi- 
tion tothe one fatality, there were 21 injuries 
requiring hospitalization. 

There were also lighter moments. Police 
officer Ray Carnathan arrived at an acci- 
dent where a car had been blown off the road 
into a tree, Its rear windows were gone. “A 
highway patrolman wis helping a woman 
out of the front seat,” said Carnathan. 
“There was a kitten lving on the back seat, 
all wet. So T told the woman we would take 
care of her cat for her, And she said, ‘I don't 
have a cat!’ Then this fellow came walking 
down the street holding two other kittens 
and looking for the third one.” 


OR ALL {ITS BESTRUCTION the 
Sweetwater tornado was not espe- 
clally powerful compared with some 
of the 850, on average, that rumble 
across the United States each year. Swirling 
over the Texas plains, it struck Sweetwater 
with winds of 150 miles an hour or more: 
The highest tornado winds ever clocked 
registered 230 miles an hour, but that's a 
limitation of instruments. Gauged by the 
damage inits wake, the tornado that blasted 
Niles and Hubbard, Ohio, and Wheatland 
and Mercer, Pennsylvania, on May. 31, 
LOSS, carried winds estimated at 260 mphor 
more. Such monster twisters are rare, but 
they do the most killing, taking more than 
two-thirds of the hundred or so lives lost to 
tornadoes in the United States. cach year. 
The U.S. suffers more tornadoes than 
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any other nation. Cool, dry Canadian air 
channeled eastward by the Rockies collides 
with warm, moist air washing north from 
the Gulf of Mexico, triggering the chain of 
events that leads to violent thunderstorms. 

The tornado season generally begins in 
early spring in the Gulf Coast states, where 
twisters tend to be fast-moving and long- 
lived. Then, as the jet stream shifts north- 
ward during spring and early summer, 
severe weather moves into Tornado Alley, a 
helt of the central plains from Texas to Ne- 
braska. Here tornadoes tend to be slower 
and short-lived, though more numerous. 
Texas, Oklahoma, and Kansas endure near- 
ly a third of all U.S. tornadoes, As summer 
progresses, storms roar north into the Dako- 
tas-and Great Lakes region. 

Much of what has been learned about 
Lornacdoes in recent vears has come from 
scientists at the National Severe Storms 
Lahoratary (NSSL) in the heart of Tornado 
Alley in Norman, Oklahoma, Every spring 
since 1972 researchers from the lab, often in 
cooperation with teams from the University 
of Oklahoma, have driven vehicles into the 
teeth of violent thunderstorms to gather 
information unayatlable anywhere else. 

One of their goals has been to drop a barrel 
ofinstruments in a tornado’s path. The 400- 
pound barrel, dubbed TOTO (Totable Tor- 
nado Observatory) for Dorothy's spunky 
little dog in The Wizard of Os, is fortified to 
meastire temperature, wind speed and di- 
rection, and atmospheric pressure inside a 
tornado's core. So far, no tornado has direct- 
ly hit TOTO, though a small one sideswiped 
it in April 1985, 

From their encounters with tornarcloes, 
NSSL teams have made some important 
observations. They confirmed that strong 
tornadoes almost always appear on the rain- 
free rear sides of severe thunderstorms, 
which typically move from southwest to 
northeast. Such tornadoes usually descend 
from a wall cloud, which hangs like a great 
horizontal wheel from the flat base of the 
storm. This wall cloud, half a mile to six 
miles in diameter, is part of a huge, rotating 
eviinder of air called a mesocyclone, the true 
source of the tornado’s power. 

Every April and May NSSL researchers 
spend hundreds of hours racing. across west- 
ern Oklahoma roads. It is far more difficult 
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Wasting no time, an NSSL team prectices putting TOTO in the path of an 
i P 


approaching tornado, {_ aorried infa SfOrH£ On the hack of a pickup truck, 
the 400-pound Totabie Tornada Observatory (named for Dorothy's dog in 


Che Witdrd of O2) is instrumented to collect data inside a twister. 
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Early warning saves lives 
in Edmond, Oklahoma 


ust before sunset on May &,; 
(986, a small tornado 
formed in. the clouds over 

northern CRighoma City and 

touched down in neighboring 


Edmond. Tearing through a new 


subdivision, it destroyed 30 
houses and damaged 193, Yet no 
one was sertously injured. The 


reason: People were prepared. 
I 





A tornado watch had been 
issued for central Oklahoma 
that afternoon at 2:47, A line of 
severe thunderstorms stretched 
from Texas to Konsas, os seen 
in this infrared view (top right) 
from the GOES weather 
satellite. 

At 6:40 a tornado warning 
went out from the National 
Weather Service when a wall 
cloud and large hat! were 
reported. Several television 
stations broadcast live views 
of the funnel cloud os tt 
approached Edmond. Tornado- 
wise residents hid beneath 
mittresses in their bathtubs, 

The tornado hit at 7:14, 
sending o shower of sparks into 





the air (following page, center) 
wihten it struck a DOMeEr Creare 
former, Taking these photo- 
graphs from his back door, 
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With explosive force a tornado blasts through a mobile-home park near 
Cheverine, Wyoming, propelling deadly debris outward at highway speeds. 
Watching from a quarter mile away, Peter Willing took this photograph 
just before rushing to his basement; fe lived to tell the story. 





Mike Pennington saw debris fill 
the air (below left) and worried 
about his neighbors. 

Al thet moment, Doppter 
radar at NSSL showed the 
tornado on the ground at 
Edmond at the location marked 
by the circular cursor (foldout, 
lower), Here winds moving 
away from the redar (red) 
abruptly shifted to winds 
moving toward it (green), 
indicating rotation. 

The twister sliced a narrow 
path through Edmond (right) 
before lifting back into the sky. 

“T heard it roar through the 
chimney and felt it sucking 
things up,” said Angie Brown 
(below). Taking shelter on the 
kitchen floor with her fiance, 
Michael Parks, she felt the air 
suddenly turn cold, “When we 
stogd up, there wos no roof.” 

Shaken but uninjured, she 
and Michael began to pick up 
the pieces —prateful to be alive. 
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(Continued from page 697) right push. 
This push might come from the afternoon 
sun, as air near the surface heats and be- 
comes more buoyant. Or it might come from 
a disturbance in the high-flying jet stream, 
which could pull up air beneathit. A reading 
of minus 1 on the “lifted index," a measure of 
atmospheric instability, means storms are 
likely to be weak. A minus § indicates strong 
storms: Today's reading is minus 11), 


1215-p.m. The chase team’s small cara- 
yan pulls away from the lab—two white 
Dodge vans, dubbed NSSL 1 and NSSL 2, 
filed with cameras and instruments to méa- 
sure electrical activity; the tan Dodge pick- 
up truck that carries TOTO; and finally the 
blue Bronco Win which photographer Chris 
Johns and I follow, aided by Travis Tull, a 
veteran storm chaser 

“We've got lots of storms in western Okla- 
homa, but none major,” savs Don Burgess, 
an NSSL tornado expert staying behind to 
coordinate the chase by radio. “I think we 
should opt for heading farther southwest 
and hope for a dominating storm later on.” 

So the caravan heads southwest, ignoring 
the thunderstorms closer by on a gamble 
that the day's worst weather is yet to come. 


1:30p.m. As we near Chickasha, Okla- 
homa, Burgess radios that the latest infrared 
satellite image shows an expanding storm 
near Hobart, 60 miles west. The storm's 
cloud top appears cold to the satellite's heat- 
sensitive eve, indicating that it has risen to 
perhaps 60,000 feet—high enough to be in- 
teresting. NSSL's Doppler radar also indli- 
cates that the updraft has begun to rotate, 
the first step in producing a tornado. 

Like all radars, Doppler sends out electro- 
Magnetic signals and picks up echoes from 
objects in its path. But unlike others, it can 
measure the shift in frequency between the 
signal it sends out and the echoes that come 
back from rain, insects, or other airborne 
particles. That shift can reveal whether 
winds are moving toward the radar or away 
from it, and at what speed. The Doppler 
soon shows weakening rotation in the Ho- 
bart storm—a false alarm. 


2:40 p.m, <A tornado is reported on the 
ground near Amarillo, Texas, 200 miles 
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away. Passing through Lawton, our cara- 
van heads west on Route 62. The Doppler 
still shows no significant rotation in nearby 
storms. But the chase is heating up. 


glop.m. A tornado warning is issued 
for Jackson County to our west, telling resi- 
dents to take shelter. We are driving under 
the leading edge of this storm, which hangs 
like-a huge canopy over hundreds of square 
miles of flat farmland, The edge is bright 
white and sharp, a sign that the storm is still 
expanding and packs real punch, 

“We have Doppler showing a mesocy- 
clone in the storm near Duke,” reports Lou 
Wicker, who is helping plan strategy in 
NSSL 2. We are only 30 miles away, ap- 
proaching the storm from the east, a good 
position for intercepting a tornado. 


4:30 p.m. “Tornado on the ground, 
people!” Lou shouts over the radio. “Get 
your cameras ready, Southwest of us!” I 
scan the cloud base but can’t see a funnel. 
Hail bangs on our roof and windshield. 
NSSL 1 moves ahead on the main highway 
as the rest of us turn left onto a paved farm 
road and speed south, then west onto a dirt 
road toward where Lou had seen the torna- 
do. The hail stops as suddenly as it started. 

“This thing has two wall clouds,” says 
Lou, “Let's give ourselves a bit of room. We 
may heye to turn around fast." 

(Getting out of our vehicles, we study two 
lowered cloud bases, one to the west, the 
other to the southwest, The tornado appar- 
ently has dissipated. But another may soon 
take its place, The atmospheric pressure is 
dropping ominously. 

“Look at the acceleration going on up 
there!” says Lou, pointing to the shreds of 
clouds dancing above us, “That's the old 
mesocyclone. It's hanging tough.” 

“Tt's so large, vou could get a spin-upany- 
where,” savs Mike Eilts, driving NSSL 2. 


4:40 p.m. We jump back into our vehi- 
cles and turn around, driving east to keepin 
front of the wall clouds. A tornado suddenly 
touches down two miles behind us. There is 
a swirling on the ground, then a faint, thick 
funnel cloud forming around it. The funnel 
lasts less than a minute and disappears. 

“Bust south!” Lou shouts over the radio. 
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Battle zones 


yous STORMS often break out 
in central ond Gulf Coast states 
in spring when waves of warm, moist 
air from the Gulf of Mexico clash 
with invasions of cooler, dry air from 
the north and west. May leads other 
months in numbers of tornadoes, 
though April twisters take more lives 
because they tend to be more severe. 
Only 2 percent of all tornadoes cause wist apawA == Largest known owtbrowk of 
two-thirds of the deaths. lomadoes within a 24-hour 
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“Re ready to deploy TOTO!” It normally 
takes the TOT team less than a minute to 
roll the large canister down rays on the 
back of the truck. Bul often there isn'tevena 
minute to spare, as 1 was soon Lo learn 





a:47 p.m. A tornado reappears on our 
right, surrouticded by aspinning wall of rain, 
and we race south to stay ahead of it. The 
Winds around us are feeding it, sucking up 
dust and tumbleweeds. We turn east onto a 
dirt road to keep out of the tornado’s grasp 
But suddenly we run out ol 

The vehicles aheac of us hit their brakes, 
stopping in the Vard of a farm where a man 
in veralls’ is Wa We spin 
around to hear back toward the tornadoand 
ouronly escape route—a small road heading 
north abouta quarter mileaway Instantiy it 
hecomes clear that we are in real trouble 
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tching us curiously. 


Wrapping 


rs Travis, who hes been 


around itself,” say 





busy driving the Bronce I] and hasn't had a 
chance to take a good look until now 

go! Floor it! yells Lou. “We got 
to get out of here®” 

The TOTO pi hae is first, the NSSL 2 
Van second, and we are last in turning the 
corner onto the ccothiiesind dirt road. Lhe 
tornada races toward ws across a wheat 
Debris explodes from the ground 
where the gray wall meets the earth as it rap 
idly eats up the distance 

The rain curtain catches us, splattering 
rain against our back window as we bounce 
down the road, I 

If anything, its strong winds help shove 
us out of danger, 

Behind us at the farm, the twister strikes 
stripping roofing from the turning 
overfarm equipment, plunging timbers into 
a Sheds roof, sai i Neate the barn six 
foundation 


lt wasn'ta Very pow erful tornado. But it 


‘oo rae 


field 


between us 


hut the tornado us1 misses 


house, 


inches off its 


was strong enough to flip overa 
vantful of tornado chasers 


“We were lucky," savs Travis 
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i all from 
formed 
hanging wall 
on the ground 
for a few minutes or less, As they demon- 
strated their power, they also revealed their 
vulnerability. Though tornadoes may seem 
indestructible, | 
eled by the same forces that create them 

Tornadoes result {roi 
cumstances rulshactat Mmuiny shapes 
along, thin ropetoa fat, inverted bell—they 
may be as narrow as 50 yards or a8 wide asa 
mite. Dhe strongest are spaw ned by a nr 


FE SAA TOLLE tornarcioes if 
mis same storm. bach 


pidiy from a low 






Pst and survived 


a ql 
hey are usualh, | 
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irom 


of thunderstorm called a-supercell, the ‘at 
mosphere's equivalent of a rogue elephant, 


To protect the student body of rural 
Catherine, Kansas, all 32 children 
in the town’s elementary school (left) 
huddle against an interior wall 
during a tornado driiL Survivors of 
a monstrous 1979 torndade, Phillip 
Malone and his family fright) show 
one of the fiberglass shelters he 
manufactures and buries in back- 
yards of Wichita Falls, Texas. 
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in the words of Bob Davies-Jones ot NSSL 

Like other thunderstorms, a supercell 
pulls in Warm, humid air trom the surround- 
ing SOUS side and propels it: ott through 
i powerful updraft. Che moisture in the up- 
draft into fain, CAUSINg A cool 
downdraft. In ordinary storms, the updraft 
turns into the downdraft, and the storm col 
lapses: But in a supercell the updraft and 
aie in are that one rein- 
forces the other, sometimes for hours 

‘To make the wpdraft to rotate, the 
atmosphere surrounding the storm must 
contain substantial wind ‘hese change in 
the speed or direction of the haa with 
height. When thm wind shear 1s present 
strone upperlevel winds cause we cab 
below to roll into a horizontal tube. As ais 
rises into the updraft, the tube bends up- 
ward, tilting the storm's rotation toward 
Vertical axis (painting, next 

When the updraft 


condenses 


eparated so 
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becomesa mesocyclone, which narrows and 
intensifies a fos! it STtreci nes Lip ard ari gow Ti- 
vard through 
umn of swirlttig ait may tr 
vet still not produce a tornado 


al] Mmesocyclones resultin tarna 


This MASsSSsIVe Cor 
reach 60. O00 feet, 
“Only half of 


Eyes 6 dh Wee 


the storm 


can't explain yet why one docs and another 
doesn't,” 


said Davies- ones. 

HAT GEVES develo DI TOTnACoes 
their crucial, last-minute spins 
To pursue this question, Joseph 
Kiemp and Richard Rotunno sim 
ulated a Ww supercell in a powerful 
computer at the National Center for Atmo- 
spheric Research in Boulder, Coloracto, 
They focused on reports from storm chasers 
that a tornacdo usually 
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small downdra | 
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does not occur untila 
appears on the réar {] ame " 
the storm. “Qurmocdels show thal eae Low 
drattis pulled toward the earth by a sud tin ‘A 
rotation of surface winds,” 
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Inside a violent storm 


Strong winds Howing over 
Weaker winds can cause the 
alrin botwoen fo spin an a 
horrontal! avis, dine a pencil 
rolling along a table (niall 
diagram, below), When a 
vigorous updratt ingests 
the sapianing air, its rofation 
tite toward the vertical 

and couses the wooraht to 
rotate, Without such rotation 
no thundersionn can produce 


AZ HY DOES ONE THUNDERSTORM and not 

Y another produce a tornado? It de- 
pends on how surrounding winds interact 
with the storm's updraft, the flow of warm, 
moist air that rises up its core. When the 
updraft ia strong, air being drawn into the 
storm muy surge upward as fast as 100 
miles an howr to heights af ten miles or 
more. This rising column of air will rotate 
if surrounding winds vary sharply in speed 
or direction from lower to higher levets. 
Such @ rotating updraft, called a meso- 
cyclone, is the porent circulation of large 
tornadoes. 

Onty about half of all mesocyclones, 
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LEVEL 
WINDS 


however, produce tornadoes, When they 
do, the twister usually appears on the 
storm's rear side, near where a 
stream of cool air from the rear- 
flank downdraft spins into the warm, 
main inflow, Drawing upon the strength 
Of the mesocyclone, the tornado may 
extend upward through the storm for 
several miles. Cniy the most vialert lost 
jor more than o few tens of minutes, 
Scientists who soan thunderstorms 
with Doppler radar report that 
mesocvclones nay appear as much as 20 
minutes before tornadoes, offering 
hope for more accurate, timely warnings, 
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Ag many a6 halla doren smaller 
iwiiters may form inside some large 
oes (right) Low preseure al graund 
level creates a slrong downdratt at 
fhe center of fhe vortex, Secondary 
vortices then farm os downward: 
flowing alr meets ar rushing lato 
the tornado, Because fhese smallor 





twisters also revolve around fhe 
rim of the main one, trey offen 
fesve complex damage pats, Filntig a7 Saal mul r7Es 
lornada! 704 
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said Klemp. But what causes the added ro 
Labor 

The two sctentists think it comes from 
winds flowing into the storm along a bound- 
ary between warm and cool air. On one side, 
Warm air rises, on the other, cool air-sinks, 
Inaking the Winds passing between spin like 
a corkscrew. “As these winds swing around 
the back of the mesocyclone, their rotation is 
te updratt,” said hlemp 
“Lhis iene omer pried ifrveratornado,' 

(ince established, the strongest tornadoes 


an grow large enough to form smaller ones 





turned up inte | 


within them—a disc ov ery made! by l. Thee- 

dore Fujita of the University of Chicago 

These suction vortices, as he calls them, 

concentrate the twister’s DOWe!r Into €ven 
y CNngines of destruction 

Most tornadoes don'tsurvive that long, as 

l saw during our chase last May, Foreven as 


| er 


the tunnel cloud descends, cool Lit Toi the 





dawndrait may wrap around it. If that cool 
AY completely surrounds the ee iL can 

hoke off the warm air rushing into it, Ther 
the funnel runs out of fuel. 


JHING ‘THE BRIEF IE that msi 
LOrMAdoees Are on the -ericat ti 


can pertorm bizarre feats, leaving 





hi ken 5 featherless. LT ctr i} Ine 
fragile straws into telephone poles. The 
brute force of the wind may manage this 
trick by prying open t 
then slams shut afte; the straw has entered 
Bul more often than not, tornadoes are 
Suisse ae tetrifving. On April 277, 1986, a 
lows: lormado sucked a four-vear-olc girl out 
ithe ‘i ickon truck in which her family was 
feemg. On May 31, 1985, asix-year-old boy 
In Pennsvivania was crushed in his mother's 
embrace as she tec 
collapsing celia wall. He was one of 12 peo 
ole killed when @ monstrous tornado nearly 
wiped their town clean. Seven people died 
this past Pebruary 28, when alwister ripped 
through southeastern Mississippi 
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to shield him heneath-a 


Lightning ilhominates the breath- 
taline architecture of a 58,000-foot 
thunderstorm over Ardmore, Okla- 
home. Blown by upper-level winds, 
the anvil extends like a canopy from 
the main tower, 


To see the unseen, Joseph Klemp of Such heartbreaking stories fill the chroni- 
the National Center for Atmospheric les of tornadoes in this country. During the 


Research (below) uses 3-D glasses afternoon and evening of Apri 





Vand the ear- 
while viewing a computer-drawn ly morning of April 4, 1974, a super out- 
diagram of a simulated tornado. A break of 148 tornadoes descended on 13 
hwo-by-four shot from a cannon into states, killing 315 people (map, niin i 705). 
a cinder-block wall at Texas Tech The single most deadly tornado on rec- 





University (bottom) inflicts damage ord claimed 689 lives in three midwestern 
typical of flying debris in @ tornado. states‘on March 18, 1925, 254 of them in the 


town of Murphysboro, [linots:. 




















AN WE DO ANYTHING {tO BProLec 
ourselves and our homes from such 


terrors? 





"Ti you're talking about houses, | 
really dont believe wec ATi—éA' thing thatis 
economically feasible—to prevent the kind 

damage we saw at Sweetwater, hat tor 


nao Was too Intense EL} | James Niclon 





ald, a civil engineer at the Institute for 
Disaster Research at Texas Tech in Lub- 
aterm ‘But there are afew thines we can cdo 
to minimize damage from weaker torna- 
does, and that’s the vast majority of them.” 
Inexpensive strap anchors over the 
rafters, for example, can help keep a rool 
from lifting off, he said. For less than $11 


“7 1 . op Pa a i fo pated oe ini ay fin pepe? 
eG, ence Lire POPP LA DErEg i LP iy 


such anchors can provide three to four times 
the strength of nails alone. And keeping the 
roof attached (5 crucial, because without it 
Walls are more likely to collapse 

Che greatest threat to individuals comes 
from fiving objects sich s broken glass, 
pipes, and lumber. ‘Hundred i 





sof pieces of 
two-by-fours were scattered all over al 
oweetwater, said McDonald. “If vou got 
chught in the open with those things flying 
around, it would be disastrous 

To test the stret HELE 0 f building materials 
AraInst such mis b :Micl Lone ld shot two- 
by-fours out of a cannon at various types of 
Valis. ‘The réd-barreled cannon, housed in 
the basement of the university's Civil Ene 
neering Bull ling, wed compressed air to 
propel a l2-foot tWo-by-Lour at 100 mph 

“We found that the bwo-by-four will pet 

forate most wall coverings—timber, lap- 
board, aluminum siding, and the like.” he 
said, “But nota wall with @ brick veneer 
only a single brick thick 

such tests helped McDonald design a 
Ley aa = stinhouse sheltet font homes VW Lot 
basements; “We recommend a reinforced 

mcrete masonry Wall that is well anchored 


ta the foundation and has a cood solid roof, 


usuallva reinforced concrete slab. The ides 
iS that the rest. of the a) can en away 
and that litth module will still be there.” 


In the absence of a basement ao + shelter. 
families should goto asmall room, suchasa 
closet or bathroom, al the centerotthe house 
on the lowest floor. “You want to put as 
many walls as possible between you and the 
Hutsicde.' said McDonald 

Dont bother opening windows to keep 
wour house from exploding, he said. “That 

nyth as far as we iret cons erned Pouse . 
ni IVE EnOWEN NALUS Ope nis Lo Keep pres- 
sure from building up rapidly. They don't 
sha le, lf you opened a Window in the 

indward wall ang YOU Devel Enow 
where that will bhe—vou could make the sit- 


lion wore 


HE HEST PROTECTION, Of Course, 


comes from being torewarned. In to- 
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alerts come from ihe ith tloor of the 


Federal Building in Kansas City, Missouri. 
rere meteorologists al the National Severe 
storms Forecast Center keep a watchful eve 
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Tornado machine: A vortex chamber 
at Purdue University makes a mini- 
twister with kerosene vapors. To study 
what happens when a tornada passes 
over an trreguiar surface such asa 
city, graduate student Rick Rostek 
studded the chomber floor with pegs, 
Result: The rough surface delayed 


formation of the twister. 








on atmospheric conditions across the lower 
48 states, using aunique, five-year-old com- 
puter system called the Centralized Storm 
Information System (SIS), [t gathers infor- 
mation from satellites, balloons, radar, and 
hundreds of weather stations, organizes it, 
and displays it on video terminals 

If forecasters are concerned about how 
the weather is developing in, say, southern 
Kansas, thev ask the computer for a fresh 
satellite image of the arca. They may call up 
a rapid display of images made over several 
hours, to spot developing weather patterns. 

Computer-generated weather maps can 
be superimposed onto the satellite image, as 
can data from local weather stations on tem- 
perature, humidity, precipitation, and wind 
speed and direction. ‘To determine the sta- 
bility of the atmosphere, graphs of upper air 
cata from balloons can be cisplayved. 

Ifthe forecasters suspect that severe thun- 
derstorms of tornadoes will hit southern 
Kansas within six hours, they issue the 
appropriate weather watch to local weather 
offices, the media, and spotter networks, 
including amateur radio groups, 


ESPITE THE TECHNOLOGY at their 
fingertips, the decision to issue a 
' tornado watch always falls on hu- 
man beings. “There comes a time 
when numbers don't tell you enough and 
youhaveto makea judgment call,” said Bob 
Johns; a lead forecaster at the center. With 
the safety of large populations resting on his 
shoulders, Johns describes his job as one of 
the highest pressured in the Weather Ser- 
vice, “Ona typical spring afternoon when I 
start my shift, the waris going on all arcund 
me. T haveto get into gear fast. ] have to clis- 
tinguish very quickly situations that are life 
threatening from those that ar¢ marginal,” 

The center's record for predicting torna- 
does is steadily improving. During the past 
few years, almost all the most violent torna- 
does have occurred within watch areas. But 
many smaller, less damaging tornadoes still 
elude the forecasters. 





“We get about 100,000 thunderstorms a 
year in the U. $.," said Frederick P. Ostby, 
director of the forecast center. “Only one 
percent spawn tornadoes, and two percent 
of the tornadoes claim 70 percent of the fa- 
talities. What we're trying to do is get a han- 
dle on where those 20 or so killer tornadoes 
will appear and put a watch out two to six 
hours ahead of time. That's a tough job." 

To help local forecasters do their part, 
the Environmental Research Laboratory in 
Boulder, Colorado, has been developing a 
computerized work station under the Pro- 
grum for Regional Observing and Forecast- 
ing Services (PROFS). The work station isa 
prototype of equipment the government 
plans to install at weather offices across the 
nation during the 1990s, | 

Besides providing many of the rapid 
sources of information available with 


CSIS—<atellite tmages, radar, surface 
observations, and balloon data—the 


PROFS system also takes advantage of two 
new advances in weather technology. 

One is the wind profiler, an automated 
radar unit intended to complement balloon 
soundings in reporting wind direction and 
speed at different altitudes, 

The other advance is Next Generation 
Weather Radar (NEXRAD), a comput- 
erized Doppler system that tracks and 
analyzes storms, especially those with meso- 
cyclones, better than conventional radars, 

From the time a mesocyclone is detected 
on the Doppler radar screen, 20 minutes or 
more May pass before a strong tornado 
touches down. That should give local fore- 
casters a crucial head start in warning com- 
munities to take shelter. 

Armed with such advanced technology, 
local forecasters will be better prepared for 
all sorts of local weather problems, from 
flash floods to heavy snows. But the speed 
and accuracy of these computerized systems 
will help them mast in their lifesaving fight 
to sound an accurate alarm—when skies 
turn black and clouds begin to swirl—that a 
killer tornado is on its way. [J 


Magnificent but deadly, a tornado in its final phase of life “ropes out” over 
Cordell, Oklahoma, as surface winds push the bottom ahead of the top. Survivors 
compare a tornado'’s [ow roar to that of a freight train, a jet engine, or a million 
bees: “The bigger the animal, the deeper the growL” oven ser, setiewds concn wren Leena artews 
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Waterway That Led to the Constitution 















































Patowmack Canal. The brainchild of George Washington, 


a cooperative effort that started the newly united states on a 


By WILBUR E. GARRETT comm Photographs by KENNETH GARRETT 


riverboat th rough Virginia s Seneca Bypass, a remnant of the 


the canal linking tidewater settlements with the frontier required 


path foward the framing of the Constitution. 








HE KAVYAKERS who-are bobbing, darting, and dancing 


down the Potomac rapids paddle into an eddy and 
stare downstream. Outof the morning mists a ponder- 
ous, gondola-like boat slowly materializes. In eerie 
quiet it moves toward them up the narrow rapids against a fast 
current. The crew, wearing clothes of atime long gone and using 
poles, not paddles, maneuverthe strange craft withaneasy skill. 

An apparition? Not quite. For the first time in more than a 
century a 50-foot-long riverboat—as out of place among the col- 
orful littl: kavaks as a dulcimer ata rock concert—was passing 
up the Seneca Bypass of George Washington's Patowmack Ca- 
nal. Inan earlier time this channel had provided passage around 
the seven-foot drop of Seneca Falls for thousands of such boats. 
Five quite modern men in colonial costumes made up the crew 
af the 1,500-pound workboat. Dr. William Trout, scholarly 
president of the American Canal Society, manned the steering 
sweep. In the bow, fending off rocks, was headman Joe Ayers, 
the bearded and stocky president of the Virginia Canals and 
Navigations Society. Three polemen propelled the boat by jam- 
ming their poles against the canal bottom and walking the 
planks that ran on both sides from bow to stern. 

Joc, who built the boat, had trailered it up from Columbia, 
Virginia, to run this historic waterway. He invited me to take 
passage, The night before, be had put usin the mood with foot- 
tapping Early American tunes on his five-string fretless banjo. 

More than a boat was emerging from the mists, A little- 
known historical scenario was becoming clear. This canal had 
been part of a major project conceived by George Washington 
tomake the Potomac River more navigable. The ides, spawned 
in his youth, grew into a lifelong obsession. Eventually a navi- 
gable Potomac, with improved channels and five bypass canals, 
would connect the Atlantic seaboard to upriver ports and—via 
a road portage—to the Ohio country and lands far to the west 
that few white men had yet seen. 

In solving the political problems that blocked the waterway, 
Washington started a chain of events that led to the writing of 
the Constitution of the United States. And he went from presi- 
dent of his Patowmack Company to President of the United 
States and the permanent rank-of Father of His Country. 

When I tell this story, knowledgeable friends usually inter- 
rupt politely about this point. “Don't you mean the Chesapeake 
and Ohio Canal?” No. That was a war later and in Maryland. 

Washington and Richard Henry (“Light-Horse” Harry) Lee 
had been authorized by the Virginia Legislature in 1772 to form 
a Potomac navigation company, but Baltimore merchants— 
knowing the project would help competing towns on the Poto- 
mac— opposed it. Maryland support was required: Itowned the 
Potomac River. War came and the project died. 

When the Revolution was over, the “times that try men's 
souls" weren't In many ways the troubles were just beginning, 
and Washington wanted out. Like a lotof other Gls after along 
war, facing an uncertain future, he was sure of only one thing— 
he would never go back in the Anmy or to any other government 
work. He wrote: “I am not only (Continued on page 726) 


George Washingfon's Patowmack Canal 





over land and dreams of 
/ greatness for the Potomac 
River nan Like threads through 
Washington's life. Born on ite 
banks, he firet tasted the colo 
nial frontier near the Potomac’s 
headwaters when, barely out of 
boviood, hte helped survey the 
northern boundaries of the enor- 
mous Virginia holdings of 
Thomas, Lord Fairfax. A 1924 
painting by Frank Schoonover 
depicts a youthful Woshington 
with his assistants and a sur- 
vevor's compass (facing page). 
Until the era of the American 
Revolution, the Appalachians: 
acrwed as an effective barrier fo 
lorge-scole settlement of the 
Ohio country. Washington's 
early travels convinced him that 
the Potomac offered the best 
route west—ifonty the water- 
way could be made navigable. 
This conviction led himcain later 
years to spearhead the founding 
of the Patowmack Company, 
whose seal ts shown above. 
Negotiations over navigation 
nights between Mandand and 
Virginia, neighbors on the wa- 
terway, set in motion a train of 
events that led in 1787 to the 
Constitutional Convention, 
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RISING EMPIRE” was Washington's 

vision of the lands and vital river 
highways beyond the mountains, 

and he invested both time and money in 
that empire's future. For his service in the 


French and Incian War (map, left) Wash- Great Falls Park 

ington was given extensive claims in the In 1890-am act 

Ohio Valley and purchased others from hia, Lee ‘te K 

fellow veterans. ofthe canal and they. SSP 
Already a major landholder in the Poto- Great Falls uty of 

mac Valley, he traveled down the Ohio to raseaeaey / fs | 


the Great Kanawha River in 1770 to se- 
lect and survey the new properties, After 
the Revolution he advertised for lease 
$0,000 acres that “by laying on the So 
East side of the Ohio can give no jealousy 
to the Indians” and promised that “a great 
deal of it may be converted into the finest 
mowing ground imaginable, with little or 
no labour,” | 
In 1784 he investigated means of link- | 
ing the Potomac with tributaries of the | 
Ohio, Greatly alarmed by separatist senti- 
ments and foreign threats on the frontier, 
he pushed for the creation of the Patow- 
mack Company, charged with making the 
river navigable from the seagoing port of 
Georgetown to Cumberland, near a pass 
through the Appalachians. 
The company’s strategy was to skirt 
five areas of falls. Traffic would follaw 
the riverbed for most of the route. The 
greatest obstacle and engineering feat was 
faced at Great Falls. Side routes around 
ther unnavigable points were completed 
long before the Great Falls locks opened 
in February 1802 (right), two years after ae ay |) | 
Washington's death. Shown in full opera- mei Ista th | 
tion (foldout, preceding poges), five | 5a! | il { = : : rn | 
locks, three of which stairstep through a <a eh | Basiaailte | 
rock cut, raise and lower boats past the Wsasscsinaai 7. 
falls. Workmen heave at levers to open 
the vates. Stores, barracks, and other 
buildings near the holding basin comsti- 
tute the settlement of Matildaville, envi- 
Sioned 15 a manufacturing center and 
entrepdét for Potomac and Ohio Valley 
produce. Water powers a sawmill, 
foundry, and gristmill beside the river. 
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retired from all public employments, but I'am retiring within 
myself; and shall beable to view the solitary walk, and tread the 
paths of private life with heartfelt satisfaction. ... 1 will move 
gently down the stream of life, until I sleep with my Fathers.” 

How wrong he was! He still had a country to father. Retire- 
ment te gentleman farmer was brief. The tall, vibrant, 52-year- 
old veteran, rested and raring to go, wrote to Thomas Jefferson 
in March 1784: “Kespecting the practicability of an easy, and 
short communication between the Waters of the Ohio and Pote- 
..» Lamsatisied thal not a moment ought to be lost in re- 


Tha 
commencing this business 

By 1785 Washington, now a national heroand a skilled polit- 
clan, had lobbied the legislators of both Virginia and Maryland 
into formalizing his dream by chartering the Patowmack Com- 
pany. “The choice of a President 


. he noted tn his cary, 





“fell upon me.” But before the canal could work, Virginia and 
Maryland had to resolve differences and distrust and agree to 
free trade on Potomac waters. Ata congenial meeting of leaders 
from both states in March 1785 at Mount Vernon—probably 
graciously tnhanced by Madeira from its well-stocked wine cel- 
lar—Washingeton started the ball rolling: perhaps a bigger roll 
than even he expected. The delegates recommended compro- 
mising on state waterway rights. Both legislatures ratified the 
resulting Mount Vernon Compact—an illegal act, since the Ar- 
ticles of Confederation forbade treaties between the states with- 
outapproyal of the Congress: 

The legislators quickly called for another meeting in Annapo- 
lis in September 1786 to discuss other imterstate problems, 
Withall 13 states invited to send delegates. With commercial in- 
terests in several states eyeing the Ohio country, Washington 
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Fe aru floods wrote the 
history of the Poatowmack 


Conrppany. At normal flaw the 
nver ciscades through Great 
Folls (right), ten miles above 
Washington, D.C., dropping 77 
feet in three-quarters of amiule 
A floed in Noveniber 1985 
(below) eothercd water from 
the Potomoac’s upper drainage 
into a. torrent that hid the falls 
and filled part of the ald canal 
bed, visible beside Natipnal 
Park Service buildings: 
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Aigh water often hampered 
the Potowmack Company's con- 
struction work and inundated 
its oprations. But low weter 
proved the more tntractoahle 
profier. A boat with one-foot 
draft would find enough water 
to floor the length of the water: 
wiy ononoverge: of only a few 
weer id yor. hte unreliooiiity 
serif trade via other routes, seo! 
ing the company’s ultimate 
Hemise. 
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clearly needed more than just Maryland and Virginia support. 

The Annapolis Convention was a failure, but delegates ap- 
proved a resolution drafted by Alexander Hamilton calling for 
another meeting: “at Philadelphia on the second Monday in 
May next, to take into consideration the situation of the United 
States .. . to render the constitution of the Federal Government 
adequate to the exigencies of the Union.” 

Though it was Washington's lobbying for his canal that led to 
Philadelphia, it was obvious there was much more 
at stake. The Confederation wasn't working. The 
| ship of state was sinking. In Philadelphia, Wash- 
Bee sat we OF i 7 ln A 3 ington was elected president of what be- 
- ae, = bite setae ee ae ™ came the Constitutional Convention. 
oi tila fe ay a Tt lial <— The delemates wrote a document that 
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UR STORY BEGINS on the Poto- 
mac River where Washing- 
ton’s dream was born: Ten 
miles above Washington, 

TL). C.. at the Great Falls of the Potomac, 
the river bashes itself down, over, and 
through a gantlet of cascades in a crash- 
ing tumble toward tidewater, creating 
one of the most scenically dramatic obsta- 
; cles to navigation in the United States. 
——— Alongside Great Falls in Virginia 185 

~ years ago, aseries of five locks on the Pa- 
towmack Canal began gently lowering 
boats around the falls, and they contin- 


pe BE hee Sea even former British Prime Minister Glad- 
pee ee ey Aas stone declared “is the most wonderful 
Fe, work ever struck off ata given time by the 
er ~ 3 | brain and purpose of man.” 
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$ a wed until 1830, when a successor across 
i ee the river in Maryland—the Chesapeake 
and Ohio Canal—took over the job. 
Se Foracentury and a half after the locks 
.. - Fae shut down, they were ignored and virtu- 
on Deh ally forgotten, For the past quarter of a 
= century they've been the derelict, deterio- 
=— ae. rating wards of the National Park Ser- 


vice. They go unnoticed by most visitors, 
who have to walk over the ruins to reach the falls. To add insult 
to George's dream, the film shown in the Great Falls Park visi- 
tors center is Hthed “The Magnificent Failure” and refers to the 
canal as “Washington's folly." 

Washington certainly would have disagreed, His company 
built five bypass canals to skirt rapids and waterfalls and im- 
proved miles of riverbed that did indeed make the Potomac 
navigable, The waterway operated in various stages of comple- 
tion and competence from 1758 until 1830 and brought more 
than ten million dollars’ worth of produce (perhaps 15 times that 
at today’s prices) from the upper Potomac and the Ohio country 
to Georgetown. At least one shipment of furs from Fort Osage 
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onthe Missouri River used his waterwav around 1810 a5 the last 
leg of a 2,000-mile trip—all of itexcept 130 miles by water. 

Washington's scheme was to draw the people and lands west 
of the original 13 Colonies into the United States. Ar feared that 
the rapidly growing population beyond the foothills of the 
Appalachians would take their business and loyalties to the 
Spanish via the Mississippi or north to the British through the 
Great Lakes 

He warned all whe would listen: “The Western Inhabitants 

composed in a great degree of Foreigners can have no 
predilection for us; and a Commercial connexion is the only tie 
we can have upon them." "We shall... bind those people to us 
by a chain which never can be broken.” “The flanks and rear of 
the United States are possessed by other powers, and formida- 
ble ones too, The Western settlers stand asit Were upon 
a pivot; the touch of a feather, would turn them any way.” 

Dick Stanton, canal historian and superintencdent of the 
( & © Canal National His 
torical Park, feels Washing- 
tons project Succeeded and 
Invited met ipriver to see why 
4 one-man public relations 
team for the Potomac and its 
old canals, Dick may know 
as much about them & an, 
man alive. 

“T've been. on this river mast 
of my life. As a boy in Wash- 
ington I begged rides in any 
I've 
logged § OOO milesonthe river 
since. I’m rabid at the charge 
that the Patowmack and 
C &® O Canals were follies of 
failures. The Patowmack Ca- 
nal probably did save the 
Ohio country. Sure, neither 
one made money forstockholders, but for more than a hundred 
years people up here mace a living off these canals.” 

[t's easy to say now that Washington's waterway should have 
included more flat water channels, but locks were expensive. Ln 
the new nation optimism was sometimes all the leaders had to 
work with, and bad river travel was better than forest trails, 

From the first Huroneans to see the Potomac through Wash- 
ington himself, the nver was looked upon as an avenue to some: 
place else, Capt. John Smith, tn his search for the elusive 
Northwest Passage, was stopped by Little Falls just above the 
present site of Washington. 

But the river was navigable for the Indians, who apparently 
came from great distances on it and other rivers to trade—start- 
ing almost 10,000 years ago. The Indians Smith met in 1608 had 
steel knives and hatchets traded from the French in Canacla. 

A European traveler in 1712 watched Indians make a boat“in 
less than half a day ofthe bark of trees” and marveled at 
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Prominens ind wealthy 
shorenoiiders of the Paton 


mack Company, founded in 1785, 
pothered at Wises Toverr. in 
Alexandria.on August 7, 17486 

to rivicw the corporations 


progress under ifs president, 
George Washington. In the 
same building, now called 
Gadsby's Tavern, @ re-creation 
(below) places Washington at 
leftwith other Marvland and 
Virginia gentienen 


A roster of original share 
holders (facing page) records 
Washington's purchase of five 
fares, at 100 pounds sterling 
apiece, Virginia gave him 50 
additional shares, which he 
placed in public trust for the 
advancement of education. But 
ali shares ultimately proved 
valueless os the company foaled 
to tun profits, despite hopes 
reported from the 1786 meeting 
that the preat national Work 
is prosecuted with an fndustry 
and Ardor, truly characteristic 
Of the tlustrioiia Presicterit.” 





| | he clink of metal was the only 
Sure achki reel of money offer 


the Revolution. The Potowmack 
Company initially required that 
Ole De Paid in foreign cos, tre 
major hoard currency in conculo 
tion. Comes of the canal eri, 
arrayed below, 


from top left) 


are: (choc wire 


Prench «ix-livre 


and five-centone pleces; Spaniish- 


Ameri 


esoudo Pleices 


fo tw fredl andl Orie 

- Welen privatety 
munwed copper halfpenny; Vier 
ginin holfpenny; English 2nifling 
dnd vuinea: and Portuguese 


ih) Pel plece 





Poper dollars were issued Oy 
stote-chatered banks and vor 
ied in value according to a 
beunile’s soundness and proscumity. 
The loose alliance under the 
Articles of Confedernttion, pre 
lecessor to the Constitution 

foiled to establish a national 
currency or to regulete witer 
state commerce 

Continental dollars printed in 
Philadetphia from 177 to 1779 


were officially valwed_ af 1/100 


foce Volie when redeenied ti 
[790—siving rise to the phrase 


Thoth worth. &@ continental “ 


jinkj cigar { ie i ik oi fai vi 


their use of it: “The turns they hadto make, and what mexpress- 
ible skill was neected to steer this canoe or boat, we almost 
thought there was some magic in the act, especially when we 
he ard the Indians singing as they passed at great.speed, almost 
f ARGINS! A reat stone or rock.” 








ASHINGTON studied various routes to the West and 

selected the Potomac River through Fort C 

land, up Will's Creek, and a 65-mile land 

route to Ohio River waters (map, pages 7245-4). He 

knew the Cumberland area well enough to have been invited in 

1755 to assist Maj. Gen. Edward Braddock in a planned attack 
on Fort Duquesne—now Pittsburgh. 

In an ambusheén route to the fort, George had two horses shot 
fromunder himandtook through hiscost, but hees- 
caped injury. Many historians attribute Line cisastrous 
the stupidity of General Braddock. As one of ‘the t 
couldn't eben 
but Virginrans’ 
westward route through 
their own lands may well 
have been more to blame. 
There was already a Penn- 
svivania road to Fort Du- 
quesne. The wilderness 
trek—where guerrila-like 
Indian tactics wer 
fective—was probably un 
necessary 

Washington's men bur- 
ied Braddock in the road 
ured drove wagons over the 
Frave so Indians wouldn'l 
find it. In 1824 af road 
repair crew came across 
remains with insignia inds- 
cating they might have been the general's 

The first Europeans to reach the Cumberland site, about 
L728, had tend astockaded Shawnee Indian denpre In place 
Over the vears it evalved into a storehouse town for the Ohio 
Company, afort, acanal (own, arailhead, acoal fe and the 
start of Thomas Jeficrson’s National Road. At times it was the 
most important town on the frontier. Then the frontier moved 
on, Canals died, and, eventually, railroads faced in importance 
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The four-man boat crews that left Cumberland for the three- 
to five-day dash to Georgetown supplied themselves with 30 
pounds af bacon, some bread, tea, and sugar, four tin cups, 20 
feet of r pe, and two rallons of The first boats to réach 
Georzetown could demand top prices for their cargoes. Those 
rivermen were working hard to stay alive. If they were lucky, 
they might make afew extra shillines, buy some land, and con 
Quer a piece of western wilderness for themselves—if the Ineii- 
ans didn't get them first 

At first the Patowmack Company 
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y accepted only gold and 
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silver coins for tolls. Since there were few U.S. coins, Spanish, 
French, British, Portuguese, and even heal spec lo Ws ancept- 
ed. With not enough trusted money in circulation, barter was 
common and whiskey a favorite trade item. Wheat, corn, and 
rye, being bulky, were usually converted to flour and whiskey 
for shipping, Boats also carried pig iron, pork, beef, tobacco, 
ginseng, linseed oil, and even cast- 
Iron stoves and walnul eunstocks 

Practicality and Patowmack Com- 
pany rules narrowed the choices to 
two basic boat designs. The sharp- 
ers—<elich As Joe AN eres replica— 
were better built, with both ends ta- 
pered. [hey were as much as 7) feet 
long and seven wide, The others, 
about the same size but litth more 
than rafts, were wsually sold at the end 
of the trip for lumber or firewood. A 
Larpaulin was sometimes stretched 
over bent poles—like a Conestoga 
wWagon—to keep the cargo dry 

The shar Pers, hight, loaded for the 
return trip, carried a variety of manu- 
factured gouds to the frontier: Pole 
men walked the planks as if on a 
treadmill, In some rapids, ropes of 
chains were fixed to the walls to help 
them. One boatman complained that 
getting a boat back to Cumberland 
Was “the hardest work ever done by 
man.” Nevertheless, they often raced 
hack to and. ‘Townspenople 
cheered the winner 








0 SEE THE WATERWAY from a 
hontman’s level, I canoes ACT® KODe! 
ihe river from Cumberland, Maryland, to Washing- Pricatic: wealth wis Te: 
ton, D.C. Since] lacked the bh dian’s mastic with aca- sired in barrels, hoesheads, 
noe, son Kenneth—veteran of several thousand miles of river "4 tons and duty recorded for 
rufining—joined me as p cetiracie pen Bau beooemege one paddle. ‘elas it Jonge he locks ut 
Downriver from Cumberland ; Maryland, the Motidaville. Flour, the greatest 
site of a privately owned toll bridge, we vi risked the Ma hae 
cap house. Maybe the inughest man ever to part these waters 
was his father, Thomas Cresap, a Yorkshireman who spent 
some (U) years on the leading edge of the frontier Afteraclash jong After the downriver trip 
with Pennsylvania authorities over a land title in 1736, he was three to five davs from Cumber 
captured and cuffed in irons because he was so dangerous. As land to Georgetown—many 
soon as the smithy finished applying them, Cresap raised his boats were broken up for lumber 
shackled hands and decked him for his trouble. When Cresap rother thon used for an arduous 
Was released nearly two years later, he moved to Maryvlandand "to twelve-day return 
never forgave the Pennsylvanians, Maybe they weren't all “Pee 
wrong. A Braddock aide refer rred to him asa“Eattle Snake Col 
one!l, anda dc Rascal, calls himself a Frontierésman.” 
Washington had found his deceased father’s surveying 
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l4 pine quickly learned to use them 
Phis fed to an invitation to join George William Fairtex in 1748 


on & trip to svrvey part of the Ave-million-acre holding: of 


Instrment when he was 


Phomas, Lord Fairfax. Lorrential rains forced the party to sta. 
nt (Cresaps fortified house for four days 

li was there that George probahly har bis first contact with 
[ncians—at least an Indian war party, Thirty young warrior 
stopped to see thetrinend Cresapon the way home alter acdisap- 


pointing trip—they hac only one scalp to show for their fight 
ine We TE rti Phe Ss. thi harae iné agreed to ce forthe survevineg 
party. Dhev stretched & deerskin over a pot to Make & drum 
built a large fire, and soon were 

| ha beers 


on the ground, especially when straw beds proved to be full of 





ertoot learned hoth the rieors and the tovs of sh Spine 


lice. The voune aristocrat noted in his journal that another host 
orovitied “netther a Cloth upon the Table nor a knife to eat 
with," The river asa highway looked good to- young Washing 
ton, whe found that the road to Cresap’s place was “the worst 
Road thatever was trod by Man or Beast.” 

it was then, too, that George sensed not only the value ol 
the Potomac as a waterway but also the potential land values 
in the West. He saved enough money to buy his first piece of 
Shenandoah land when he was only 18: From then on the navi- 
gation project and Washington's craving for land were twi 
sides of the same coin. He admitted in one letter that his plan 


| develop the Potomac could seem to be sel-interest. Thowg 





nd one ever questioned his honesty or lovalty to State and 
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country, today he would probably be accused of insider trading. 

In 1767 he wrote to William Crawford, his old friend and 
partner in land speculation: “By this time it may be easy for you 
to discover, that my Plan is-to secure a good deal of Land... . 1 
would recommend tt to you to keep this whole matter a pro- 
found Secret” Of circumventing a restniction on buying west- 
ern lands, he wrote to Crawford, “I can never look upon that 
Proclamation in any other light (but this I say between our- 
selves) than as a lemporary expedient to quiet the Minds of the 
Indians and [it] must fall of course ina few yearsespecially when 
those Indians are consenting to our Occupying the Lands.” 

In 1784 he advertised 30,000 acres for lease: “The So. East 
side of the Ohio can give no jealousy to the Indians, the propri- 
etors of it may cultivate their Farms in peace, and fish, fowl 
and hunt without fear or molestation.” Maybe. There was no 
Federal Trade Commission to regulate land protnotions, but 
the Indians could be even tougher regulators. His partner didn't 
live to see these lands rented or sold, Crawford was tortured and 
burned at the stake by Indians near Upper Sandusky, Ohio. On 
hearing the news Washington was “excited to tears." 


ELOW OLDTOWN We swam where the Potomac’s >South 
Branch joins'the North, At the campfire that night my 
Geographic associate Ralph Grav reminded us that 
there was atime when we wouldn't have dared, * “For- 

ty vears ago parts of this river smelled so bad you didn't even 
want to canoe it.” In 1965 President Johnson called the Potomac 
“disgraceful.” 

The only pollution we suffered from that night was noise. We 
had camped too close to the railroad tracks, There's almost no 
place along the upper river where vou can't hear the lonesome 
wall of trains in the night, but it seemed every tram on the East 
Coast wailed, rattled, and roared through our tents. When I 
beefed about the noise, Ralph said: “That's the sweet sound of 
money up here. The railroads move more goods through here in 
one night than moved on George's canal in aVvear.” 

Washington lived along the river, traveled its waters, and 
even fished it commercially. He wrote of its potential often. I 
hope he also felt its lulling charm when you ship vour paddies on 
a summer afternoon anc drift with a lazy current. The world 
slows until the panorama of fields and forests seers to float by 
while vou and time stand still. Stately herons feed ane flv in slow 
motion. The river seduces with a deceptive gentleness as it licks 
at the banks and purgles past rocks and logs. 

It was this Potomac Washington wanted to develop. But then 
there’s that other river, the rabid animal, flushed with red earth 
and swollen with snowmelt or frog-strangling rains. It leaps tts 
banks, brutally sweeping all before it, leaving gouged fields 
and splintered forests. Such floods—which can push a million 
gallons a second over Great Falle—followed by frustrating 
drought, plagued construction and use of his river-canal. Ex- 
tremes of high and low water mace it dangerous or impassable 
all but 30 to 45 daysavear. Even then it took skilland courage to 
*See “Down the Potomac by (ance in the August 1945 issue 
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Mee was Aaele! cet 
i Michael Cresap's house 


in Qlittewn, Miorylond, to meet 
Ceorge Washington's call to 
ornis at the outect of revolution. 
From here a troop wider Caop- 
fain Cresap marched off to Bos- 
tor. AA loter era musket, made at 
the Harpers Ferry armory, stands 
by the door 

Cresap'’s father, Thomas, 
built the outermost house in 
Oldtown around [740, after an 
carlier home was attached by 
Pennsyivanians, Cresap’s lore 
time enemies. The contonkerous 
fronti¢réman lobbied for 
Potomac-Ohio development anc 
heloed bring about formation af 
the Onto Company, o pre- 
Revolunonary trading concern 
dedicated ty opening the Potomac 
Poe West. 
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acquired the Patowmachk Com: 
pany 's Fights anid property in 
[628 and functioned for nearty 
gd Cencury 

Flour is still ground at the 
renovated Burwell-Morgon Afil| 
(left) on. a tributary of the Shen 
mndgah, a route fo the Potomat 
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ride a 2C+ton load through the rapids at the water level required 
to make the 220-mile run. 

We found Paw Paw, West Virginia, st 
record-breaking November flood. Water head swept! 
throurh at second-floor level, 29 feet above flood stage. At 
bends in the river uprooted trees still lav in disarray like weeds 
snatched from a garden. We canoed under one railroad bridge 
from which a huge tree hung, it: branches jammed among the 
steel girders. With tts roots now dangling in the river, it was 
trying to survive hydroponically king nourishment from 
the Potomac 

Around the bend from shores Hollow— or’ Holler"’—we 
oass Doe Gully below Purstane Mountain, Washington once 
owned 249 acres here. It's a rugged and remote area little dis 
turbed by roads ver and birds ignore 
us. A mallard mother near the bank scurries and flaps around to 
divert our attention from berfour ducklings, who—nol seeming 
Lo alma the ployv—-paddle frantically after her. Himnters 
onshore break the sp¢ell—blast ing cil ks out of = 
sight of game warde4ns 

We go to sleep that nightat the mouth of the Cacapon River to 
the chirping of tree frogs and the harrumphs of bullfrogs. We 
awake to an unexpected mid-June frost. A-band of fog blankets 
the river. We warm up soon enouch, paddling against a heacl- 
wind that shoves us back upstream whenever we pause: INO 
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Unless wecome tooclose, ce 


matter which direction the river snakes, the wind comes head 
on. Dick Stanton said that when he is tired he canoes the river: 
‘Hts source of power. | can assure him its also 4 consumer 


FTER HUNDREDS OF MILES of lip-chapping, art 
wearving wind and only 32 miles of nver we reach Bis 
Spring, Marvland—<«ite of the Charles Mill, renibed to 
have been milling flour long before Washington built 
his canal. (iwner Bernhard Charles is installing pieces ol a bro- 
ken grinding stone into “This bubrstone came from 
France. My father was the last man in this area who could 
sharpen one.” This 
same kind Washington used to mill his own brand of flour at 
Mount Vernon. The 1924 flood that ended © & ©) Canal opera 
tions also washed out the Charles Mill 

(Churles around the three-story ruins. The 
fraind waterwht ci now slumped and rusting—transferred 
power for geri indin g through a huge steel copwheel with ma- 
nle teeth, € caches could remember the living mil: “When 
the wheel was working, vou could hear the teeth meshing all 
over the valley. Asa kid Dused to arab hold and ride the vertical 
shaft round and round. We didn’t grind just flour, Ships from 
Furope carried chalk as ballast. It was brought up here and 
ground into plaster,” 

He fished a wooden gadget out of the weeds, It was a near- 
ptriect shaft bearing with prease still in the three-inch hole 
(page 734). One half slid neatly in Ag Na so that by lapping a 
wedge the miller could take up slack from wear. I grimaced 
when he tossed the beautifully made artifact back in the weeds 
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os 1.300 years ago Indians 
corved a petrogiyph (bottom 
bhatt mory ove morked a prime 
prehistoric fishing apot 

Once badly polluted, the 
Potonmuic benefited fron a aor 
cleanup after President Lyndon 
B, johnson cated if to netional 
attention in L365. “The small. 
mouth buss fishing is just a 


good tuw da it wis SO years 


ago, Ben Schley reports 
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“Don't know what to do with it,” he said. “Hate to burn i 
Like Washington, Charles is a licensed surveyor. Near the 
spring, beside a patch of wild strawberries, be cleared away 
weeds to revealan “A” carvedin arock, “Nobody knows whatit 
Means, Dut we think it was the surveyors mark from the origi. 
nal survey of 1745. My father showed it to me, as his father did 
to him, and as T did to my kids. But they don't care.” 
Every spot along this river has its own page in our history 
Shepherdstown, West Virginia, has several. It was considered 
lor the site of the nation’s capital by George Washington him- 
self. To any resident of Shepherdstown, “Who invented the 
steamboat?’ is more than a question n-a trivia game. They 





damn well know and are quick to tell you that it wasn't Robert 
Fulton—his came 20 years later—and it sure wasn't that “im- 
postor” John Fitch of Philadelphia, who claimed 4e was first. 

Two hundred vearsago on December3, 1787, James Rumses 
took several lacies and a little named Ann on the first (ar- 
cording to Rumsey fans) steamboat mde in history. It was a 
beautifulday, and atanearly hour hundreds of people began ar- 
riving to see a boat that would move without oars, sails, pad- 
dies, or poles. It was said that “the crazy man was going to run 
his canoe with asteam kettle,” 

Witnesses testified that when the boatshoved off “she paused 
fora moment and then, by a sudden impulse steamed off up the 
stream, against the current of theriver amid the shouts of the ex- 
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rttal ooh tt Ataira die hesun cited multitude upon the shore. General (Horatio) Gates re 
moved his hat and exclaimed, 'My God, she moves.’"” And she 
cdid—for two hours—up and dawn the river. Jay Hurlev of 
George Washington's Patowmack Canal 7347 
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Shepherdstown told me that was because Rumsey hacin’l n- 
cluded astop valve. She ran until the steam died down 
Hurley, who played Rumsey in-the town’s celebration last 
does more than d Like Rumsey, a 
jack-of-all-trades, he’s building a half-scale model of Rumsey's 
steamboat, withone improvement astop valve, “People still re- 
ferto him as (rary Rumsey,” Hurle dmé, “butanyone who 
had the ear of George Washington, Thomas Jetterson, and Ben 
Franklin couldn't be a buffoon. I play tentleman, " 
In 1785 Washinton had hired Rumsey to build his canal, but 
he quit in lesst back to his boat. Washington, 
alec 1M patient for the invention that would help his navigation 
project, urged Rumse} After his success at S 
town, while in London toraise money, Rumsey had astroke and 
died. His boat never succeeded commercially, but-his impact on 


year, ress-and act the part 
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His water-tube bowler 
ume the world standard for all 


the industrial revolution ts incalculable 
design eventually beca 
gines—from power plants to oceaniiners. lodaya/ 
ite column on the riverbank at Shepherdstown memorializes the 
inventor of the 
Soon after Rumsey was hired by the 
he joined Washington a numerous directors and sharebold 
tre to mspect the river. All agreed locks were not needed al 
Shenandoah Falls at Harpers Ferry. Instead they'd dig a mile- 
long sluice tosmooth the 15-foot sleet pean the river at Howse 
Falls another bypass would help navigate a three-foot fall 
Washington cautioned Rumsey hes Lt he had to hire more 
than a hundred bands, he should “give to the 
President least any dieappointment the read 
pavinent of the company’s debts, which by all means is to be 


ism ran high, but from the beginning money 
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was a problem, Many stockholders never paid what was due. 
Like most such projects, costs exceeded funds, and there was no 
federal money to bail them out. 


ENNY AND DAGREE: Locks are still not needed at Shen- 
andoah Falls, but we study the run carefully. Be- 
tween Washington and Cumberland seven dams 
were eventually built to feed river water into C & O 

Canal locks. All but numbers four and five have been removed 
by man or floods, but here at the ruins of number three, steel 
spikes stand waiting in rapids like dull can openers for unsws- 
pecting canoeists, | 

We emerge from the rapids at the point where the Shenando- 
ah merges with the Potomac; our canoe is scarred but unopened, 
The Patowmack Company undertook navigational improve- 
ments on the Shenandoah as well as the Potomac but—over its 
head and budget—surrendered the job to another company. 

Washington built the national armory at Harpers Ferry be- 
cause of its access to water power. Thomas Jefferson, more ro- 
mantic, was smitten by the view: “Qn your right comes up the 
Shenandoah, having ranged along the foot of the mountain an 
hundred miles to seek a vent. On your leit approaches the Pa- 
townie, in quest of a passage also. In the moment of their junc- 
tion, they rush together against the mountain, rend it asunder, 
and pass off to the sea... . This scene ts worth a voyage across 
the Atiantic.” 

All this suncdering was long over when we arrived at Harpers 
Ferry, which embraces its view and its history with a warm, 
economic affection. Washington's inspection party boated on to 
(sreat Falls, probably ina canoe hollowed out of a poplar tree. 

Washington left the party at Seneca Falls. At Seneca Creek 
on the Maryland side, the red sandstone used in much of the ca- 
nal construction was quarried. The Smithsonian Castle, the 
Renwick Gallery, and parts of Georgetown University were 
built with the same stone. Many of the mason’s marks incised in 
the canal locks are also found in the Capitol and the White 
House. Capt. George Pointer, in charge of carrying stone to 
Creat Falls, became impatient because of a jam of boats in the 
Seneca Bypass “with marble for the capitol. ... 1 had to run 
outside, . . ory boat Struck, [was precipitated out of her, anca 
broken Lee was the issue of it....” Blis report indicates the 
canal was well used and was needed 

Today, though little known and seldom seen, the Seneca By- 
pass is the only section of the canal where water still flows as it 
did when the canal was operating—and sometimes that flow is 
as Violent a5 in the falls it was built to avoid. The best surviving 
cana! section nuns for 150 feet and is 20 feet wide and seven feet 
deep. Even though I live just above these ruins—kayaking the 
cut when the waters are running and skating on the pool below it 
when winter freezes it—until recently 1 was not fully aware of 
the canal's starring role in American history. 

Usually seen only by canoeists and kayakers, it lies hidden in 
a roadiess forest only a few miles from the nation’s capital, The 
area provides habitat for dozens of varieties of birds from the 
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description of the Virginio in- 
ventor who, in 1784, denon: 
strated for him a model of a 
boat that moved upstream by 
mechamecally driven poles, 
Wershington grasped its wae 
fulness at once: “Rumsey's 
discovery [is] one of those cir- 
cumstances which have com- 
bined to render the present 
epocha favorable above all 
others for securing ...a large 
portion of the prixiuce of the 
Western Settlements.” 


Rumsey abandoned his pole 


pe Lill & = a mite Titian 


od : : Fj ig 
} he ingenious Mr. dumaecy 
. wos George Washineton's 


bout to concentrate on creating 
asteam-driven boat. Impressed 
by Kumsey's engineering, Wash- 


ington engoped him. as the 
Potowmack Company's first 
superintendent. The job wernt 


poorly, and Rumsey left to pur- 


sue his steamboat After his 


demonstration on the Potomac 


he continued his work in En- 


sland. There he died unexpect- 


edly while completing. a2 new 


craft, which admirers success- 


fully demonstrated on the 
Thames-in 1793, 
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wild turkey to the pileated wood pecker—that chicken-size role 
mociel for Woody Woodpecker. I've seen fox, deer, possum, and 
muskrat here and followed beaver tracks in fresh snow beside 
the stone canal walls. 

A ten-vear-old study reports that Virginia's Seneca area qual- 
ifies for the National Register of Historic Places, Hundreds of 
spearpoints, stone axes, and arrowheads suggest thatit has been 
accupled for at least 8,000 
years. Indians farmed the fer- 
tile riverbanks after A.D. 700 
European history dates irom 
the grant to two Culpepers 
and five companions in 1649 
My own property title traces 
back to 1709. By 1740 there 
Wis £2n inn nearby offering 
havento travelers. One entre- 
preneur, John Ballendine, 
started a canal here two years 
before the Revo 
went bust. 

Here, ton, On the moonless 
night of June 27, 1863, Maj 
Gen. 1.E.B, Stuart forded the 


river with 3.000 Confederate 


when hit 





cavalry in a belated attempt 

to help Lee at Getty shure 
And then there's the canal 

itself, which rates several 


convince them Washington 
really did build those walls 
theyre standing on. Its 
lempting to try to keep the 
ared a secret among the few of 
us who wse it asa private re- 
treat, but it deserves better 
Certainly there's no push to 
Dreserve or dignity il. with 
historic-register status by the 
present landlord of this niver- 
side wilderness—the North- 
ern Virginia Regional Park 
Authority. The authority in- 
herited the artifact ns part of ni 


41-acre tract of undeveloped riverbank, Its capital-area direc- 
tor, David Hobson, said the authority “intends to leave it in its 
naturalstate." That's fine for budgets and ws bird-watchers, but 
a death stntence for the « 

My neighbor downriver, Sidney Spalding, a retired U, &. 
Army ceneral and a dairy farmer; has clone his part to preserve 
and protect the memory, He sold his very valuable land along 
the river to the park authority and gave it the only istand in the 
river that belongs to Virginia. (All natural islands were granted 





eteriorating canal. 
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to Maryland, but Patowmack Island was sliced off the Virginia 
shore by the Seneca cut.) 


INE MILES below Spalding'’s Patowmack Farm, Ken 
and [reach Great Falls after polishing our canoe on a 
lot of hidden rocks. Summer drought makes the area 
unnavirable, with not enough current to create rip- 
ples. Like riverboats of old and all reasonable and cautious peo 
Metoday, we leave the river above the falls: An average ofseven 
people a year drown between Great Falls and Little Falls 

We see the ruins of the only business to survive the closing o! 
the locks here: Myers’ Tavern—which became Dickey's Inn 
was reputed to have served every President from Washington to 
Teddy Roosevelt. It closed in 1995 after 130 years, General 
Spalding—now 97—told me he ate there around 1914, “The 
food wasn t very good,” he remembered 

In its heydavit had been the social center of Matildaville, one 
of the first planned towns in 
the United States. Entrepre- 
neurs believed the available 
Water power and the canal 
would spawn an industria] 
center. Light-Horse Harry 
Lee, father of Robert E. Lee, 
leased a site along the canal 
from Bryan, Lord Fairfax, 
and planned the town, which 
he named for his beautiful 
young wie, Matilda Lee, 
who had just died 

nly afew stones temain to 
show forall that 1Sth-century 
optimism. The vast majority 
of visitors to Great Falls Park 
walk past the ruins and over 
the canal without knowing 
they exist. Sadly, the whole project seems to have slipped fram 
our national memory like a bad dream, Over the vears token ef- 
torts to preserve the canal have popped up like mushrooms after 
a rain and lasted about as long; Though the canal locks stil] 
stand—or teeter—the whole complex needs friends as optimis- 
lic-as those founding ploneers to preserve the site 

Park Superintendent John Byrne feels a personal and profes: 
sional obligation to be one of those frends. He agreed the park 
needs a new film. “Ldon'tknow who labeled the project.a‘folls 
We sure didn't.” 

Byrne, an engineer who also holds a law deerve, will need a 
lot of burenucratic skills, a bit of luck, and maybe a degree in 
psychology to succeed. In the heat of celebrating Washington's 
200th birthday, Congress passed the 1930 Capper-Crampton 
Act that setup the park, with orders to look to the “preservation 
of the historic Patowmac Canal.” And then Conyvress, the Na- 
tional Park Service, and everyone else forgot about it 

Even now, with the 200th anniversary of the Constitution 
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| Frocks were not infrequent 
F inthe swift current of the 


conal that skirted Seneco Falls, 
the only, Patowmack Company 
cond section where water still 
flows. Toddy it is a popular run 


for kayokers ond candeists. 
Along tts: borntke, Gen: Stiney 
Spalding (below) displiave an 
tron "pig 
Seneca. Fimary hove been part 


fourid on his land ut 





of a lost carey from upstream 
lron furtiogces, Ghee one whose 
wills 07 stand near the Caca 
pon River (facing page). Ite 
sur custing 6 shown resting 
on rubbleof the millrace that 
powered tre furnuce’s bellows 
Smelting local ore, auch fur- 
nices produced crude, or pig 
Lon, 60 colled for the typtcal 
shape of the castings: “The 
main mold was the sow,” 
General Spaulding, who worked 
foro pig-tren foundry in his 
youth tn Lowell, Massachusetts, 


Mrs 


“with the piglets coming off to 
the stales, * 


Presaee for laborers and 
. boatmen, Dickey's Inn 


(below, int a 1925 photograph) 
grew traditions of hospitality 
that losted inte this century. 
The only Matildaville business 
io survive long post the locks’ 
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[830 closing, the log-cabin pub- 
He howse cotered to weekend 
Woshinetontans wie Grredt 
Falls became o popular escape 
from the cite. Presidents from 
George Washington to Theodore 
Roosevelt are said to have dined 
here. A turn-of-the-centiory rail 
line brought visitors to Great 
Falls Amusement Pork, where 
an all-girl orchestra played in a 
lontern-lit dance pavifion. 

Long neglected, other rains 
in Metildaville have recentiy re- 
ceed archaeciogical attention. 
Artifacts displayed on the foun- 
dation of the Patmwmeack super- 
ritendent's house (facing pare) 
include parts of a. wine bottle, 
tumbler, ond other housewares, 
along with a clay pipe, marbles, 
onmtis, buttons, d ring, and a 
drawer pull, 


rtd 


stirring interest in history again, nol everyone wants the canal 
restored. Bird-watchers man the barricades against history 
buffs whe would clear the site of overgrowth. At a spirited pub- 
lic meeting to air differences, one canal buff shouted, “You're 
ignorant!” ata naturalist who had said the canal wasa disaster, 
The naturalist countered with evewitness proof that Byrne's 
clearing operations had destroved an Acadian flycatcher's nest, 

“T'm in business to save birds,” pleaded the superintendent, 
“but | have a mandate.” 

Some canal butts will settle for stabilization, Others insist the 
canal be rebuilt, rewatered, restored to its glory days. 
Since dissension can paralyze park aspirations and 
congressional appropriations, progress will be slow. 
And birders can be tough, Last year, at the urging of 
one group, National Park Service Director William 
Mott ordered stabilization work halted untila plan is 
approved, 

To help me understand the Park Service's preser- 
vation plans, Byrne takes me on a tour of the Great 
Falls canal site, To his educated eve, a string of rocks 
in the river is the “massive wing wall” funneling wa- 
terand boats inte the canal, Beside the path John sees 
a vague depression as the upper canal—clogged with 
boats and impatient crews. Just beyond the visitors 
ceriter | see a jumble of old foundation walls, partly 
held tovether by tree stumps: John reconstructs the 
Samuel Briggs gristmill. More stones and a ditch are 
the John Potts-Willam Wilson forge and foundry, 

My imavination needed little help with the five lock 
ruins that stretch the last half mile. Though some of 
the walls have been held up for ten years by ugly “tem- 
porary” props, they are impressive. Using a lot of 
sweat and black powder, workers hacked a notch tn the wall of 
Mather Gorge for the last three locks by removing 4,300 cubic 
yards of rock. For 28 years the locks lowered thousands of boats 
76 feet and 9 inches to slack water below the falls (pages 720-22). 





ASHINGTON, ever the optimist, didn't think locks 

would be needed. (A sluice here like that at Seneca 

would have been a world-class amusement-park 

ride!) Rumsey convinced him locks were essential 

and proceeded to design them even though he had never seen 

one. Engineers have since said they were brilliantly conceived, 

But troubles abounded, There was never enough money to 

pay bills. Workers were hard to find. To keep them happy, 

wages included three-quarters ofa pint of rum every. day. Rum- 

sey wrote often of his labor problems: “Every time that they get a 

litte Drunk, Iam cursed and abused about their money In such 

amanner that contrarytomy wish, lam obliged toturnabuser.” 

Since the use of black powder in construchion wes not yet per- 

fected, accidents occurred often: “We have Been much Imposed 

upon the last Two weeks in the powder way—we had our Blow- 

ers, One Runoff the other Blown up. We therefore was Obliged 
to have two new hands put to Blowing.” 
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‘is challenge of lock building 
found no engineers in the 

United States with hands-on 
Thomas Jefferson, a Patowrmack 
Canal booster, first considered 
engaping anengineer from Brit- 
ain or the Continent, where lock 
building hod reached an 
advanced state. Then the dect- 
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sion wos mode to hire Rumsey, 
Visiting British engineers lent 
expertise af critical junctures: 

Rumsey designed lock gates 
but failed to build any during 
his one-year tenure at Great 
Falls, and his plans have not 
survived. This gate sketch shows 
guillotine-style slices at the 
base for filling and emptying the 
locks while the main gates were 
shut. [t was sent to Washington 
by Thomas Johnson, a promi- 
nent Marylander and an eorly 
ally of Washington for Potomac 
navigation. Evidence indicates 
that similar gates were built at 
Matildaville and later modified 
with butterfly-type sluices. 
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By the turn of the century there were still no working locks, 
but an incline had been built to lower boats and goods around 
Great Falls, A visitor in 1801) reported the holding basin crowd- 
éd with boats and the hoisting machine working day and night. 
Flour came so plentifully that warehouses had to be built to 
store it. By 1802 the best of the superintendents, Leonard Har- 
haugh, finished the locks. The biggest obstacle behind them, 
boatmen still faced hazards—some man-made, 

Allalongthe river Ken and [found remains of V-shaped stone. 
dams, Some were built as aids to navigation: By raising the 
water level at rapids, boats could scoot through the V as they 
would the tongue of a rapid. Others were built by Indians and 
settlers to trap fish by putting a basket at the V- 

Washington declared that the “Fish Pots, of which there are 
many... clog the navigation.” The same Capt. George Pointer 
who suffered a broken leg was assigned to remove them. Over 
many protests he ripped out 44 traps he deemed hazarclous—at 
“the Risk of loosing my life by the inhabitants.” 

Pointer, born a slave, was permitted to buy 
his freedom for 3300 while working on the ca- 
nal. He became a supervisor and a company 
pilot leading boats down the river. Ironically, 
in 1829 he made a plaintive appeal to the direc- 
tors of the C & O Canal because one of their 
men tore aut Ai fish trap at Little Falls. He 
wrote that the new canal was also “drawing 
near my Little Cottage that I have occupied for 
43 years, unmolested With an aged Wife ancl 
Some offspring... . idotrustinGod, the giver 
of all things, that if the new Company does dis- 
possess us... they will give me Some Little 
Place. God has prospered the old] Canal that 
the father of his Country First brought into es- 
cistence and may he favour the new one.” 
‘There is a record of acheck to a Captain Point- 
et from the “old” company but no indication his plea was an- 
swered by the “new” one. 

The last obstruction before Georgetown—the Little Falls 
that stopped John Smith-and all who followed—had been de- 
feated by Harbaugh with three locks by 1795, among the first 
locks built in America. Ken and | found only a token few rocks 
that can claim Patowmack Canal heritage. The C & €) Canal 
was built over the old locks and over the dream. 


ASHINGTON S WATERWAY was perhaps the last 

work of such scale attempted without federal sup- 

port. It died in bankruptcy with all of its assets and 

liabilities turned over to the C & O Canal Company, 

launched on July 4, 1828. But events were moving fast. The 
new canal was doomed from its first day to disappoint stock- 
holders. At almost the same moment that President John Quin- 
cy Adams turned its firat shovel of dirt, 40 miles to the north 
Charles Carroll of Carrollton—the last surviving signatory to 
the Declaration of Independence— (Continued on page 732) 


National Geograpaic, dine [957 





sascha Pisin: tie bisa a gate at 


fa ff 


| lt a oh 
favitte, Fil iid 


What 
covations: Move to 
richer iif the Great 
tpi facility, the pote 
section dnd miter sil-—opiiriat 


WHC tite gore fit when closed 


Ort. OFed tec With) Bowen Vor: 


at ag Ti nreceripaive f fa nite ler fel 
Be sp Baal pe ead ik we Lene He 
fo protect ogoinet eqosure fo 


re z ' L- 
PERCE LY heal ri fhe eiie oA 


iron rine fahove}— 


= 
|? 
= 

Tac] 1 omy if ay f rrr al 
fo oe fiidiawiy 


7 co 
PED LES 


the pote 

AG tine frxot of 
CONnCIVe QUOTA stones of @ fuard 
eoti rial Pree fel fhe roche 
National Pork Service conse 
fron specialist john ssi 
studies.a miter beam (left) 
wre be Lert in olen ei 








fe kew to buriding the laces 
ground Great Foils wos 


finally found in the person of 


Leonard Harbaugh (right, at 
leith. Work had been under way 
aa Cr! uni Folls Li rey if 2@TicsS nf 


superintendents since | 786, brut 


no locks had been completed 
there witen Diorhanen toon 
charge in 179? after his swcoess 
in circumventing Little Falls 
lower on the river. £ 
Oper (sreat Fa ths hve locks in 
Ais smn, ‘Thomas, af righ! 
also worked for the Patgwmiack 


- 


a ia 
i = 


Lompany, teening ths 


operations 








7 ~on - ae | 
5 ly aT PMs | rut 
Bes i 


q ’ ! 
Cri Pier 1 | 


= a | 
(below left) belie the pitfalls 
faced by superintendents durtn 


radars 


Inelenturert 


api rte cis | ry 


bits cy 
f 
seculachy 


ervirits showed pRerH racoret irae 


con | 
rurrung away. Recalcitrants’ 
1 
hands ond eyebrows wen 


Sra weal cr re Cot iire lpr ee: 
hire Le tir ca were F 


| 


ented. (rer 
nedroy plontations 

Professional mascara lett their 
individual marks (left) on tv 
faba” act 


"T he Lill F te 
Lei skill we 


FEpre 
LIke — i L 


d'0isd af the Copel 


] 
i 
bow 


j 5 a 1 
fs i | 
oer Lik cee ae | £ 


ork Pfarbor on 


rected—all bear some of the 


ii 
Sc — = 
ine Ahson Wir rS 


reur fy Tr 


rmosion of moat oF thy 


f rk ec ee 


Polls canagl-and-lack compile 


‘ sm pei at ls i cee F . 
1 POPE CLUCLAL-Preservdiian 


Pe Pee eS Wrctlt 7 Stott @ 


FroohEe hoe fevnae } 


Tite fo preserve tu 


radicys I 7 mii Prieg 
1 


DPIC 6 EOP SIUC TW Pos 


led to protests from local bird 


eens baal . 
| ae wh fife = io thy 


reayy VILE | fi] tres SM il Drie 


afte on the outskirts 


binding 


J ip 4 ] 
a) | ii cat ea! 
PPLE Gite Te 


| Sy ! bs th tet ' . 
Pieter if L Merri Ve ba 





if Arowen 
ne (qe) fo 
ne inthidoviilie 's corel with 
ihe river below Gre 
rly 


complete Cini 


rf = F 7 resp es 
LePorere ti re yi rei} eee 

: 4 ii = | 4 —— 
iif | ne Lr Cy Lea I Lil CO ti 


‘tes a fal = al 1 
iF Tle. Govern Mi prt CURrLG 





comstruction ob vorth Arerica 


cH P| ii - P| = ats, or fF a ; = ' ; : F = | 
PHOS HOLES Ore SCL VibLole ih PL reel feu Cirects ara 

2 q 2 r a | F | = J _ 1 ‘. e = | F 
rOCR around the cut Workers cdenredations—pbult recetved fit 
drilled holes with mallets and the SVNTDIETY [ron fictrd- pressed 


catigers, fren mnoed Onda te 


r ; # 
LOmted | 
i 


i a 
Fr Fi f a Te El 
Oat DO tie arr ft 


rhe ru Ms 


, 
nors in Ae 


i 1 
eee a 
ha Fa CPL f 


Aut such (left) mia 


bontoside con 


COPLEY oierecutt 


lL a rl wal 


im Se i 
by | f i os] ' i 
ba eT) Gai oe 


nomes on The payroll as “Hercu control boots in the locks. Be 
ies. BoD the Siaster,” and fore tire locks’ completion, tolis 
\fdonster A Laney Sucre st Tre WeTe ChorPgedd oF ors OF cur 
lon that went with the jeb of fos transported arvuna thu 
fegling with black powder folla bey wane honled up an 
r! orers oth lott loviile Mi] Gavin on mclined a ne frat te 
row inew 2 lot That neun fron the cardi to the-myvet 


i fi ie ie ade 


tae, jig 
Pee 


4 Pita ‘ PPT eae iA | ani 





did the same for the nation’s first major railroad, the Baltimore 
and Ohio. And that was the dav the fates decided that George- 
town would eventually be absorbed by Washington, D. C., and 
Alexandria would become a quaint bedroom community of the 
capital, while Baltimore would become a major East Const rall- 
head and seaport. The B & O's success enrned it a lot of money 
and asquare on the Monopoly board. 

Washington's canal project had made the Potomac navigable 
long enough. Tt had helped bring the western lands into the 
United States, when they might have evolved into a pagele of 
separate countries as unneighborly as the nations of Europe or 
Africa, By the time the company died, the nation had more than 
doubled in size and 11 new states had been added to the Union 

Washington's interest in the project never flagged. On De- 
rember 10,1799, he was not able to attend the company meeting 
but voted his 73 shares by proxy. Four days later he died, aftera 
full life. His‘last words: “ "Tis well.’ 

If he could return for-an inspection tour, Washington would 
have ample reason to be proud of the country he fathered, 
But he would be justified were be toscold us for our indifference 
to his great dream) a waterway west that did indeed help unify 
the nation (J 


Nee the industrial and 
Y trade center envisioned fy 


Washington and his peers, 
Woshington, D.C. fright, with 
Georgetown in foregrounifl), 
chs the low profile of a cul 
built on goverment and tour 
tam, Railroads and other canal 
routes enuiled the bi for a Poto- 
moc gotewcy to the West 

Georgetown remained a busy 
port throweh the Civil War, 
Odceunpotiy vessels and C & O 
conmmlboats colled of the water- 
front (below) in the mid-19th 
century, and-—where Key Bridge 
stands today—an ogueduect car- 
ried boats. across the river ty 
connect with a canal to Alexan- 
dria, By then the Patowmack 
cond bubiders’ contributions to 
nation butiding were bound into 
the republic's foundations. 
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Phere, less than aon army lengih 
dway, above Uke gape of the 
moun, was tie large brown eve of 
Lite whale, storing directly back at 


mend following yey every Neve 


HUS BEGINS Mary Lou's 
journal for February 15, 
lOry, during the first of 
six Winters we were to 
Sptnd studving the gray whales of 
Son [enacio Larvoon in Mexico's 
aja California. ft. was a thrilling 
entry, for it recorded the first truly 
close contact we had with these 
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which remarkably 

have returned H 
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best known and 


probably the best 


loved among all 





the world's spectes 
of great whales 

Viary Lou's whale was promptly 
dubbed Amazing Grace, for her 
frichdly behavior at the time was 
somew hatamazing and her move. 
ments underwater, like those of all 
her species, were graceful beyond 
description. 

Linki! recently pray whales were 
considered anything but friendly, 
though one can hardly blame that 
on the whales themselves, Begin- 
ming in the [84O0s, commercial 
whalers hunted the gray giants in 
them breeding lagoons along the 
Baye California coast and later in 





Tenderly a gray whale calf, 
top, presses close to its mother 
in late March, nearly two 
months after its birth in this 
winter haven for their kind, 
off Afesxctca, 


Close encounter of a 
lifetime for whale- 
watchers, a cow ard her 
colfinspect an inflatable 
croft. Such towr-comparny 
skiffs are restricted to the 
lower lagoon by the Mexi- 
con government. Not 

all prays are as curious as 
these, probably attracted 
by ouwtboard-motor sounds. 


their northern range, reducing 
the eastern Pacific stock, which 
once may have numbered 
24,000 animals, ton nearly fatal 
level of only a few thousand. 


HARLES SCAMMON, a 
iSth-century whaling 
captain turned natural- 


ist for whom one of the lagoons 
was tamed, relates that some 
whalers harpooned calves first 
In order to lure the mothers 


within killing renge. In reac- 
tion, Scammon wrote, the 
mother whale, “in her frenzy, 
will chase the boats, and... 
overturn them with her head, 
or dash them in pieces with 
a stroke of her ponderous 
flukes.” 

Such attacks earned the gray 
whale nicknames like “devil- 
fish” and “hardbead"”—images 
that endured long-after the spe- 
cies received belated partial 


National Geographic, June i¥a? 





protection from commercial 
whaling in 1937; Even in 1977 
We were not certain what type 
of reception we would get from 
the whales of San Ignacio. It 
was Amazing Grace, doubtless 
moved more by curiosity than 
by friendliness in the human 
sense, who first indicated we 
would be welcome as long as we 
cme in peace. 

Our six-year study of whales 
was supported by half'a dozen 


Gray Whales.of San fenacia 


Oreanizations, among them the 
National (;eographic Society 
and World Wildlife Fund-U. 5 
Atbest, live whales are difficult 
to study, As with icebergs, one 
sees only the surface, and the 
rest must be inferred. In gener- 
al the dense concentrations of 
wWhalet in the shallows of the la- 
goons allow one to sre more, 
and therein lies the advantage 
of San Penacto: 

Each autumn gray whales 


leave their summer grounds in 
the Bering and Chukchi Seas 
and migrate southward 5,000 
miles along the Pacific coast to 


Steven L. Swartz and Mary Low 
Jones, both recognized authorities 
onthe California pray whale, direct 
(Crtacean Research Associates, an 
organization devoted to the study 
of whale: and dolphins. Photogra- 
pher Francois Grohier is a French 
free lance based in California. 





Lhe sheltered bavs ariel Lagoons 
of Bain California. Here the 
whales gather by the thousands 
to court and mate and to mive 
the 


hirth to calves conceived 


Previous wintel! 

NN OLATE JANUARY. the Eras 
whales begim the migration 
northward, completing a 

10,000-mile round-trip im the 
Space cl Sik to nine minis 
Although gray whales are a 
familiar sight to Californians 
much of their behavior remains 
amystery. Dothe whales feedin 
winter grounds, and do individ- 
wil animale return to the same 
spot year after vear? How many 


gray whalet migrate lo specith 


would 


her personal toys. She 
turn belly 


roll under the boat, 


up with her flippers sticking 


three to four feet out of the 
water on either side of the craft, 
then lift us clear off the surface 
ii (tae Leen. [rere heed tals Ariel 
dry on her chest between hers 
hit Th t Hip ae 

When she tired of the bench: 
press technique, (arace would 
do the satne thing with 
head, lifting us out of the water 
and letting us stide off to swirl 


her 


around her in circles, hike a big 
rubber duck in the bathtub with 
41 other 
times (race would submerge 
beneath us ancl release a 
mencdous blast of air that boiled 


i ten-ton playmate 
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lagoons, and how long do they 
remain there? Such questions 
are vital to the preservation 
of a species thal man in his 
greed and jenotance very nearly 
destroyed. 

In the sheltered and relative- 
lv challow waters of San lenacto 
Lagoon we hoped to find some 
of the answers 

From our very first encounter 
with Amazing Grace, she readi- 
ly adopted us along with our 
t4.foot inflatable outboard as 


to the surface in a giant Jacuex! 
of white water that engulfed us 
and the boat 

After such gymnastics darace 
would often lie quietly aloneg- 
cle the boat to be rubbed. We 
would oblige her with a vigor: 
ous massage along her back, 
head, and ribs, while 
opened her mouth to display 
huge fringed 
creamy white 
(page 764) 

From her length of 30 feet 


a hie 


curtains ol 
baleen plates 


and the mammary slits along 
the after part of her belly, we 
judged Grace to be ao two-vear- 
old juvenile female, She woulel 
begin to mate and calve at pu 
berty, about six years later 

Our first winter's observa 
thons taught us that (arace was 
the exceplion rather than the 
rule among gray Whales. The 
majority of whales either ignore 
ofr -awope human observers: 
“friendly” whales find you, you 
don't find them. Moreover, 
friendiy whales soon lose their 
timid ways and grow rambune- 
tiows. With a 35-ton creature, 
play can be hard on both beat 
More than one 
friendly whale has nudged a 
howt with such enthusiasm that 
passengers have been knocked 
overboard, 


ind observer 


Lr 


WEEKS and months 
passed, We came toiden- 
tify individual whales 
by the distinctive colors and 
markings Hf their hechies 
Eventually we assembled a 
photographic identification file 
of more than 500 different 
whales. Individunis that we 
recognized 2A So after SP a Sr 
were 2iven nicknames such as 
Peanut, Rosebud, 
Haleakala; and Pinto. Over the 
years this constantly expanding 
file proved invaluable in tracing 
the movements of groups and 
individuals alike 

From our camp at Ponta Pie- 
ota near the mouth of the Is- 
Boon, Wwe thie 
entire 60-square-mile body of 
water, which could contain 600 
ar more whales at the height of 
the breeding 
right). Courting and mating, we 
discovered, take place near Lhe 
entrance to the lagoon, an area 
resembling a turnstile. From 
aur 18-foot observation lower 





Cabrillo, 


could explore 


ELS) Fl 


titi), 


we watched a5 many as 500 
whales a day entering and leav- 
ing. Here amorous giants lunge 


through the water, trailing 
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The gray whales ~s 
annual odyssey 


W THA RINGSIDE seat to observe their ————— 

VV diving quarry (facing page}, the authors Bering | 

camped at Punta Piedra for six seasons, In fall Seo | 

the whales depart their summer Arctic waters, 

migrating 5,000 miles south. In bays ond lagoons 

of Baja California (below right), thousands mate Unimak 

or give birth to calves conceived the previous ee, pe 

winter. They leave for the Arctic from late April~duiy || 
Fram the 1840s to the 19405 waves of whalers —" ~~ = wie 

preyed upon the “devilfish,” feared for its ferocity, ‘the. 

and the eastern Pacific grays were reduced from —_— 

24,000 to a few thousand. The species finally Dacitic , 

received full protection from commercial whaling hers oy, 

in 15946, and today the population has rebounded : » CANADA 

to about 18,000, , = 
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Seeking out a soft toweh, an 
adult proffers a snout laden 
with barnactes and whale 
lice (facing page), The 
authors identified more 
than SOO whales by dis- 
Hinctive body markings, 
Including a cow and her 
coll, blowholes exposed 
fabove). The calf was one 
of three young they siehted 
with this female during six 


Consecutive secsons., 


Impassive island in a roiling 
sea, a cow surfaces and blows 
on a rough, windy day fabove) 


as her calf—a growing 


butterball nursed on milk 
containing 53 percent fat— 
lolis nearby 

Life may be tranguil once 
the calf is born, but producing 
itentoils wholesale mating. 
Becouse most cows calve every 


other year, courting males 


outnumber availoble females 
by two to one. This, bois- 
terous foreplay scenes 

are typical (right). Here two 
males, one showing its head, 
the other its flukes, close in. on 
a female, at center. Often both 
suitors succeed, And although 
such tempestuous triangles 
have been well documented, 
the authors also observed 
mating bowts of what they call 


“trinky hercuiean proper- 
tions,” lasting for hours and 
iInvolwing as many as 20 
individuals, changing partners 
or will. 

Some cows, Hucy also found, 
consistently return to San 
lenacio, while others visit a 
different lagoon each year, 
and still other femates cir- 
culate through the lagoons 
during the same season. 
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Acalf's gaping maw trois 
eelgrass (facing page), 
habitat for fish and other 
morsels — possible food 
sources. Graves strain meals 
through horny baleen plotes, 
displayed by a whale in 

San Ignacio (above). But 

do they feed in the lagoons? 
Many marine biologists 
bellewe that grays eat only 

in northern waters. Yet 

the authors saw bottam 
erubbing in San Ignacio, 
although its floor is poor in 
prey. However, lagoon waters 
teem with zooplankton, 
which the whales appeared 
to strain. 


Adult mating pairs and groups 
have become fewer and fewer 
since they are the first to start 
the return migration north 
toward the Arctte 

AL the same time, the cows 
and calves abandon the nursery 
and move toward the mouth of 
the lagoon. Here under the 
watchful eves of their mothers 
the calves go Inte rigorous 
spring training for the tong 
swim to come. Most will start 
north in March or April. In 
company with the cows the 
calves position themselves in 
the main channel of the lagoon, 
facing into the strong incoming 
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or outgoing tidal current. They 
swim strenuously as though on 
a treadmill, going nowhere but 
getting a valuable workout 
With strength comes confi- 
dence and the urge to explore, 
Increasingly the calves leave 
their mothers tor short periods 
to investigate all manner of ob- 
jects. We watched one little fal- 
low entertain himself (or 
herself) with a ball of kelp, Hft- 
ing the plaything onto its head, 
pushing it underwater, strain- 
ing it against the baleen plates, 
then releasing it to pop to the 
surface. When mother decided 
to move on, the calf followed 
obediently—with the kelp -se- 
curely perched atop 1s heart, 
During this same-period the 
calves train in other ways. 
Within the lagoon they are ex- 
posed to other whales in what 
we call “play groups.” These 
may involve 20ar more pairs ol 
cows and calves, rolling and 
rubbing against one another, 
wheeling and diving and blow- 
ing blasts of bubbles 
fe believe that this activity 
represents more than idle play. 
In the absence of aggressive 
courting adults, young whales 
meet their peers in gatherings 
thal appear to serve as soctaliz- 
ing functions. Here the calves 
bezin to learn what it is to be @ 


Whale and, perhaps even more 
important, to discover that 
there are other whales out there 
besides mom 

At this stage the cows are still 
highly protective of the calves. 
During our third season we wit- 
nessed a striking example. 
From our observation tower on 
Punta Piedra next to a déep 
channel, we saw a calf thrash- 
ing at it left the channel and 
tried to cross ashallow sandhbar, 

Instantly an adult whale we 
took to be the calf’s mother 
surged out of the channel and 
beached itself beside the calf 
Seconds later another whale 
beached itself on the other side, 
sandwiching the calf between 
two adults. Both adults there- 
upon raised their heads and 
flukes, pivoted with the calf be- 
tween them, and slid smoothly 
back into the channel. 

The next year we saw the 
same thing happen again. In 
cach case the entire incident 
lasted only 15 or 20 seconds and 
appeared to be a deliberate, 
well-roordinated act. Presum- 
ably one of the aclults was the 
calf’s mother, but we have no 
idea what relationship, if any, 
the other adult had to the 
mother-calf pair. 


¥ THE SPRING OF Ig82 we 
hac a large enough pho 
tographic 1 file ta com: 

pare it with other collections 
We met with Shirley Lawson, 
Susan Laflerty, and Peter Bry- 
ant, all of the University of Cah- 
fornia-at Irvine, who had a file 
on gray Whales from areas north 
and soulh of San Tenacio La- 
goon. Other photographs were 
contributed by Dave Withrow 
and his colleagues from the Na- 
tional Marine Mammal Lah- 
oratory in Seattle, Washington, 
and by a team from Mexico's Se- 
cretaria de Pesca, or Ministry of 
Fisheries, Hoth groups had 
worked in Laguna Ojo de 


National Geographic, Jane 1987 








Trusting eye of a calf takes 
in all around it. About 
[5 feet long ond weighing 


nearly a ton at birth, 


colves must mature quickly 


for the long mivration two 
months tater, doubling 
their weight by then. Cows 
eradudcily lead their calves 
inte the lower lagoon, 





where the youngsters gain 
strength by swinming 
araist strong currents. 
Iwice the authors wit- 


nessed remarkahle adult 


cooperation witer.a calf 


wis stranded on a sandbar. 


Two adults, one like Ly the 


mother, sandwiched the 


victim and freed it. 





Liebre (Scammon Lagoon) 
north of San Ignacio. 

‘To our delight the files con- 
tained a number of matching 
portraits that provided valu- 
able new data. The first fact to 
emerge was that although some 
gray whale cows return to the 
same lagoon cach year, others 
circulate from one area to the 
next, mating and rearing their 
calves in different lagoons, The 
same cows May also visit difter- 
ent lagoons in the same season. 

The matching portraits also 
confirmed that most cows give 
birth to acalfin alternate years. 
[Ome cows may rest two or 
more years between calves, and 
one of 30 cows produces a calf 
two years running: Cows: that 
are courting. arrive in the la- 
goons in January anc remain 
for periods ranging from a few 
days to a few weeks. Cows car- 
rving calves arrive at the same 
time but. may remain for as jong 
as 13 weeks 

Whether cows with calves 
feed durme winter in the la- 
FoOnSs remainsa question. SOME 
believe that gray 
whales fast from the time they 
leave the A retic I] auLuinn until 
their return there the following 
epring. Dr. Theodore J. Walk- 
er, Oo noted authority on pray 
Whales, believes the animals 
feed wherever and wheneve! 
they tind food 


Bh. . 
OOLStTe ies 


Vs i984 photographer Flip 
Nicklin, working with ce- 
- tologist Dr. Jim Darling, 
managed to photograph a juve- 
nile gray whale bottom-feeding 
off Vancouver [slanel in British 
Columbia (facing page) The 
histor photograph dermon- 
strates that gray whales feed by 
a suction technique, using their 
massive tongues As plungers, 
first to Vacuum up bottom seci- 
ment ancd then to force it 
through their baleen. The ba 
leen allows the sediment to pass 
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through, while trapping small 
crustaceans on which the 
whales feed 

Like Dr. Walker, we had wit- 
nessed gray whales grubbing 
along the lagoon floor, but 
whether they were actually 
feeding we could not tell. In 
1981, with assistants Mike 
Bursk and Dr. Jim Sumich, we 
returned to San lenacio Lagoon 
with scuba gear to try to answer 
the question, In two months we 
collected no less than 60 sam- 
ples of bottom sediment from 
every area of the lagoon. Each 
time we surfaced, we would 
hand a sample to Mike in the 
boat for inspection, and each 
time the verdict was the same 
“Mud,” Mike would announce 

“Tust mud?r" we'd ask, and 
Mike would smile. “Well, no, 
there's some sand and a few 
shells too,” 


METERS 
Co. ae 


Massive undersea dredge, 
a eray vacuums the bottom 
off Vancouver [sland 
(right). Seeking shrimp- 
like crustaceans, a whale 
presses one side of tts mouth 
fo the mud and tises (8 
tongue to create suction. 
Recently researchers made 
a key discovery on the floor 
of the Bering Sea, Pocked 
as if by a barrage of meteor- 
ites, one section shows 
dozens of pits left by 
feeding grays (below); the 
image, called a side-scan 
sonograph, was created 
from acoustic signals 
reflected off the bottom. 
Fresh pits measure about 
eight feet long, close to 

the length of a gray’s 
mouth, Many pits have 
been enlarged, probably 

by @ prevailing current. 











Breaching near breakers, a 


gray displays still unfathomed 
behvior that ay serve 

eve rai DHPPpOsSES, such CLS 
conmmumunication, the authors 
feel. Like a boisterous steam 
engine, another emits blosts 
of bubbles (facing pare), 
perhaps stimulated by the 
boat moter of photographer 
Gohter, who felt “as if [were 
ina Jocuri.” Playful grays 
lift boots with their snowts 
As the harpoon era fades, 
these creatures seem to find 
delight tn human contact 
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Hy PETER T. WHIT Photograpns by SENY NORASINGH 


[he former Kingdom of a Million Elephants has spent 
the past decade coming to terms with Communist ru 
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mountainous country the size of sreat Brit 


lone been a remote Southeast Asian 
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by soldiers in bulbous floppy caps. That was 
the hearigear of the Pathet Lao, the revolu- 
tionary forces that opposed the roval gov- 
ernment with support from North Viet- 
namese troops. A middle-aged man wearing 
such acap limps by ona wooden leg. 
Jothing stalls offer blue jeans made in 

Thatland—song rabor, or cowboy trousers. 
Those were taboo early in the new regime 
Now thev’re typical of what young men 
wear if they canafford them. A-clothes seller 
says her husband just returned after ten 
years In a political reeducation camp; one of 
ber sons isin Rochester, New Vork, another 
in lowa. I'm teld that's tvpical too 

A noisy procession winds through the 
market with drums, bamboo pipes, and a 
silver bow!, collecting money fora Buddhist 
festival. Such get-togethers at a monastery, 




















of weil—with dancing, fireworks, ancl men 
and Women singers teasing one another with 
wittily improviser allusions to s¢x—tused to 
be frequent opportunities for gaining reli- 
gious merit while having fun. Apparently 
they still are 

Something basically un 
Hy the messurements that in: 
ternational economists apply—industry, 
transportation, per capita income—Laos 
still is one of the least developed, poorest 
d. And alas, poor Laos 
remains beset by officious foreigners trving 
their best to make the country go as they 
think It should. 

It used to be the French colonial overlords 
and the Vietnamese they brought here to be 
lower-level officials: Next came the Ameri 
cans—administrators dispensing massive 
amounts of foreign aid, military advisers, 
assorted technical exnerts—who built on the 
outskirts of Vientiane a little California. 
Stvle suburb of their own that became 
known as Kulometer 6. 

Now is the heyday of the Communist acl- 
visers: Hundreds from the Sorialist Repub 
lic of Vietnam, said to be ensconced in 
Virtually every government department: 
hundreds more come directly from the Sovi- 
et Union, The big bookshop in the center of 
town, formerly run bythe U.S. [Information 
service, now stocks Russian folktales in Lao 
and week-old copies of Pravda 

And Kilometer 6? It was there, in the 
abandoned U.S. high-school gpymnasium— 
in December 1975, after King Savang 
Vatthana had abdicated—that 264 dele- 
gates selected by the Pathet Lao proclaimed 
the Lag People’s Democratic Republic. It's 
still a busy place, heavily guarded, home to 
the top echelon of the LPRP, the Lao Peo- 
nes Revolutionary Party 

A vice minister of foreizn affairs tells me 
he's angry at Western news media; they say 
the results of the new regime are very bad 
“Bul we are very proud. Ten years ago we 


else seems 


changed 








countries in the wor 


Twice the rice ts the goal ta the poddy 
fields néar Vientiane; expanded 
irrigation permits two annual crops 
Crelirtinoie sticty rice forms the basis of 
tie Loo diet, supplemented with fish 
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had toimport rice, bul now we have reached 
self-sufficiency." Most of the people were il- 
literate, he says; now, he claims, they aren't 
And now for the first time it can be told 
how many people there are im Laos—there'’s 


been a census! The total is 3,618,000. About 
half are Lao Lum, or Lao of the valleys; 
these are the ethnic Lao, the Buddhists, 
with Lao as their mother tongue: Roughly a 
third are Lao Theung, or Lao of the moun- 
tainsides, once contemptuously called Kha, 
or slaves. The rest are Lao Soung, or Lao of 
the mountaintops. These last include the 
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Mien, formerly known to outsiders as Yao, 
and also the Hmong, formerly known as 
Meo, There are 68 ethnic groups in all; 
equality among them, says the census re- 
port, “is being gradually put into practice.” 


'M-OFF TO SEE what's new north of Vien- 
liane along Route 13. This 5 the dry 
season, three months alter the big rains 
stopped and five more-to go before the 

next monsoon. | pass stubbly brown rice 
fields, just harvested; f car-repair shop ¢>- 
tablished by Sweden; an Australian project 
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for livestock improvement. Some houses re 
fecta new prosperity—they re still on stilts, 


in the Lao tradition, but the pillars are af 


concrete, not wood: ina few houses the open 
: i il | ee a 7 a eee “ea - a P 
space is bricked in. And here are felds with 
foot-high nce shoots, light gréen—a second 


cropin the annual cycle, thanksin great part 


with Awstra: 


trom the lake im- 


to newly expanded irrigation 
lian advice and water 
pounded by the Nam Neum dam 

After a drive of an hour and a half I'm at 
this hydroelectric dam itself, guarded by 
blue-helmeted militia. The manager, just 


Laos Today 


Scarred by war, both land and people 
suffer the legacy of heavy U.S. bombing 
during the 19605 and “YOs: Gaping cra 
tera inthe Plom of fors now-serve os 

fskponds. Nine-year-old Viengsamone 
Nounhisene wos Wounded and partially 
blinded when on antipersonnel bombtlet 
expinded Geloted(y in 1989, killing her 


a 7 Pf | sil EL Pas 
brother cm? two ofher children 


back from advanced training in Sweden, ex- 
plains enthusiastically: five generators, 150 
megawatts! Equipment from Japan, West 
Germany, and India, expertise from Swit- 
ecriand, money from the World Hank, the 
Asian Development Bank, OPEC 

As vet, relatively little electricity is re- 
quired for Law factories: cigarettes, beer, cle- 
tergent powder, furniture—altogether they 
employ no more than §,000 workers. And so 
the Nam Neum turbines light up Vientiane, 
but 86 percent of their output passes via 
hizh-tension lines across the Mekong to 














Plane-crash sites, marked 
below, indicate areas of the 
most intensive bombing. 

‘The population of Laos, 
spread thinly and uneventy 
Across the country, consists of 
three main ethnic groups: the 
Lao Theong, hirhlancders; the 
Lao Soung, mountain tribes; 
and the valley-iwelling Lao 
Lum—half the populatian— 
whose ancestors hac migrated 
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“STRATEGICALLY LOCATED, 

’ Laos forms o buffer zone 
between China, Thailand, and 
Vietnam, Egbert the Vietnam 
War, U.S, planes routinely 
bomber the Ho Chi Minh Trail 
(top map, right), a vital route 
south through Laos for North 
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Vietnamese troops and supplies. 


from China by the 13th century. 





Approximately five times as 
many Lao Lum live in 
northeastern Thailand. Border 
clashes between the two nations 
have erupted periodically, 
disrupting trade. 


POrULATION: 3.6 million. AREAS 
236,800 sq lam (91430 sq mil. 
CAPITAL: Vientiane. MAIN CITIES: 
Savannakhet, Luang Prabang 
former roval capital), Pakxe. 
RELIGION: Buddhism, traditional 
animist belie ACHICULTUNE: 
rice, corn, tobaccn, coffee, cottan 
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1953-1975 Periodic fighting belween the Aoval 
Lao goverment end pro-Communist, Vietnamese 
supported Pathe Lao lasted until 167d in Tera 
fa ofrecer fegime 2b0isred 2 smet-vecd 
coahton goverment and ie monarchy 
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Missing tn Action 


HE LAO SOLDIER above and the U.S. 
Army man th civilian clothes in the 
backround participate in a joint 

U. S,/Lao crash-site excavation in the 
jungle east of Savannakhet, where a U.S. 
An Force AC-130 gunship went down on 
March 29, 1972 (map, facing page).” From 
remains found here, five of the plane's 
crew of 14 have been identified by the 
Army's Central Identification Laboratory 
in Honolulu, A previous excavation, in 
February 1985, has so far produced ten 
identifications. This leaves $52 Ameri- 
cans, mostiy USAF and Navy fliers, 

still unaccounted for in Laos—out of 
2,417 such cases in all of Vietnam, Laos, 
and Kampuchea. Rach one means a 
family left in dreadful uncertainty, 

Could any of these Americans still be 
alive and held against their will? Privately, 
experts say no. Paced with persistent 
reports to the contrary, the U. S. govern- 
ment maintains thatalthough no con- 
clusive evidence has been produced thus 
far, the possibility cannot be ruled out. 
President Reagan has pledged that if it 
can be confirmed that a single American 
serviceman is still held prisoner, the U. 5. 
will “take decisive action.” 

The Lao government also has promised 
to help resolve this issue so close to Amer- 
ican hearts; Another joint U. $./Lao 
crash-site excavation 1s wider discussion, 








"A comnlete account al the excavation was 
published tn the November 1945 NATIONAL 
EOORArHK 
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Thailand. That brings in some 30 million 
lollars a vear, more than half the country’s 
hard-currency incon 

We stand on tie ros pL 
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mountains beyond the grewt greenish lake 
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tes of fish, UD LO Den DOF 2 cay Look, there's 
Peace Island, Bay Island, Girl Island 

Why those maines s 

“After liberation, 
hippies, young 
with foreien ideas were rounded upin Vien- 
tiane and browght bere for reeducation.,” 
Niales on sland, another 
After relense, many rah away to Thailand 
part ofthe early waves 
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prostitutes, robbers, 


city delinquents infected 


one females on 
of relugees from Laos 
that eventually added up to some 400,000 

Those hazy mountains rising 
foot Phou Bia, the country’s highest pear, 
also symbolize some stark recent history, A 
lot of the Hmong highlanders in Laos had 
ghling 
the Pathet Lac and North 
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Headed back to the capital, at Kilometer 

see ducks, pig 
sers, kids pulling homemade tLovs- 
‘arming settlement of 100 displaced 
Hmong families making a new life in the hot 
Fairly often a notice comes from 
the post office in Vientiane, and a young 
cle and dash ol! 
to pick wp a puckage with clothes and money 
from rélatives in Mont 
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plastic shopping bag stulfed with French- 
vie bread. [t's a spectaltvy of Vientiane, 
Poach Mommie tresh ani 1 rey 

the SsoVviet-mace PASssenvel paris heads 
north across the Vientiane plain, then over 
forested hills and mountains that seem car 


petec with green broadijoom. The’ 
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cars are still scarce and monastene: 
tui. l see some gloriously maintained in red 
and gold: Wat Aieng Thong, Wat Aphay 
Wal Vixun 
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That's a spectalty of Luang Prabang, says 
sangkhom; hedl take a big bas of the stuff 

back to V pentiane 
We stop on the left bank at Ban Xanghal, 
where adozen thatched sheds are sheltering 
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particles, Merchants come to buy those litle 
balls, take them to town, and apply a blow 
barcn—the Mercury evaporates, feaving 22 
karat gold, na Very good day a Womancan 
make 600 kin, cold from the Mekong 

Wo wonder things look good at t 
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Misiting him. France, alreariy in. centrol in 


wigthboring Vietnam, exerted militar 
OWeT bi establisi d DPOteCio! bili it [a - 

lasted half a century. Only in 1954 did the 
French. cefteated at Lien Bien Poo bv Ho 
Chi Minh’s resurgent Vielnamese, at last let 


root Laos and all Indochina. 
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Or COnKS oUt, und Lam ela 
e drift downstream, slowh 
iwlre of sights that mizht 
Unappreciated. A wirl rows 
tani up, her hair glistet 
1: st. A herd of brown 


cattle comes racing down the bank; all drink 
and trudge up again. A ferry made up of old 
U.S. Army pontoons brings a truckful of 
water butfalo. 

Inthe forest over there, saysthe boatman, 
you can hunt good things to eat; deer, wild 
pig, python. Not far to the southeast 15 Pha: 
pho village, notable for beingin the elephant 
business. A dozen men may be away fora 
month to snatch a couple of little ones away 
from. their mothers. When they are bigger 
and trained to drag logs out of the forest, 
they'll be worth a fortune. In Phapho nearly 
every family has one. 

We stop on the night bank to visit Wat 
Phu, now in decay but still a marvel-—the 
gigantic water basin; two exquisite pavil- 
ions; a 700-foot-long stone stairway flanked 

by flowering trees leading to the sanctu 
ary—all built by the Khmer kings who ruled 
from Angkor 165 mules farther southwest 
It's been said the Emerald Buddha en- 
throned in Bangkok is merely a copy, that 
the true Emerald Buddha is hidden away 
here at Wat Phu, 






ARTHER SOUTH we travel by road. 
The Mekong widens to five miles as 
water pushes past seemingly endless 
outcroppings of rocks—the 4,000 ts 
lands, as a Lao song has it. They make fora 
plethora of rapids. Close to the Kampu- 
chean border, near the Khonephapheng wa- 
terfall, a new lookout pavilion offers a view 
of seven waterfalls—and thereits, ona tiny 
island amid the foam and spray, the object 
af my southern trip: the magic stantkhot 
tree! It's not much to look at—-<pindly, al- 
most leafless. But it looms large in the Lao 
imagination. A monkey eating its frutt 
would turn into a man. Ifa man ate it, who 
knows? It’s said no human will ever reach it, 
the water 15 loo swift. 

In late afternoon a dozen birds come and 
siton a branch, then more and more, a hun- 
dred are silhouetted in the dusk. 

It's a burmpy ride, six hours by night, back 
to Pakxe in a Soviet jeep. In the forest the 
Villazes are dark, but at one, a district head 
quarters, a couple of kerosene lamps burn. 
People are bringing contributions—ten kip 
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A time-honored pastime, shooting down insects requires fierce concentration 

fright). On a once thriving business street in the heart of Vientiane (above) a 

game of netless badminton wifolds against a bockdrop of shuttered storefronts, 
sad reminders.of the many tradesmen who have left the country 
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and two bowls of rice per family. Fora fest 
val? No, a conference. The Lao call it sam 
mand. it's political education, and everyone 
must go, regularly, from ministers on down 
Can I go? Certainly not 

Too bad, but then ve already had a whiff 
of the current political vocabulary, trom 
published party pronouncements: “Enthu 
siastically support the special relationship 
Vietnam!” “Ge vigilant 
against the petikan, the reactionaries in col- 


with fraternal 


luston withthe U.S. neocolonialists and im 





perialists, and the hegemonists |meaning 


the Chinese]." Those patikan, i learn, still 
hold up & buSs,-oFr blow up & DTIdge, OF am 
bush an official now and then 

And, come to think of it, | have had an un- 
solicited private lecture on Lan socialism, of 
Ci] eR ree verre, the gon cl SoOcletly That was 
shortly after 
made a side trip to Pakxong, on the Bolo- 
ven= Plateau. There Lao Theung minorities 


1¥ arrival in Pakxe, when | 


mT 





the Loven and Nha- 


make up & majority- 
Heun, the Sapuan, Kasseng, Oy 

The chairman of the Pakxong city com- 
mittee told me he'd joined the Pathet Lao 38 
years ago and could remember when his 
people were coolies under the French. They 
were forced to work on roads, he said, and 
to pay taxes when they were 50 poor that 
one’s shirt would weigh kilos, meaning it 
was so heavily patched. Now, he said, life is 


improving under the farsighted LPRP and 
its three revolutions: Eradicate illiteracy! 
Eliminate private trade, create coopera- 
tives! Introduce modern techniques, pro 
duce more! Here that means more coffee, for 


EXDOTL LO SOCIANSE COUNTIIES 





Pakxong, lying close to the wartime Ho 
Chi Minh Trail-—the North 
supply line through Laos to south Vietnam 
(map, page 779}—was flattened by U.S 


Vietnamese 


bombs; even today I see only one masonry 
building, anew villa for Fast German coftee 


Vational Geographic, June [¥8) 


From around the world come jifte of clothes and checks for relatives back home 
AG Vierntione’s main post office young Aimong men (below) gather to clanm their 
packages, while customs officials search for contraband, Goods flow both ways; 


traditional embroidery and jewelry 


such as adorn a Among girl (left)—fetch 


high prices overseas. Almost a third of Laos’s 300,44) Hmong hove escaped since 
ri ei 4 f q 7 1 re = ut i i = “" . Fam = wit - i r i 
1975. Many of them fought in the CLA's secret war in Laos. 





experts. I asked, how's coffee production? 

[t's up, said the chairman—1 ,900 tons in 
1980, this season4,600! So far it’s 40 percent 
private, but next season it'll all be coopera 
tives. That's the plan, “Of course, we don't 
force anyone; we educate, we tell people 
whit's good and what's bad.” 

Later | heard that in fact coffee produc- 
hon is down; the German cotfee experts are 
tearing their hair. People tet] them yes, 
thev']| plant more, the right w ay but then 
they don't 

At a farewell dinner in Pakxe a top pro 
Vincial Committeeman also keeps invoking 
the party as he reminisces about the bad old 
davs When U.S. planes dropped two million 
tons of bombs on Laos (more than the U, 5. 
dropped in all of World War ID). He'd spent 
those vears at Pathet Lao headquarters in 
the limestone caves at Vieng Sai, in the far 
northeast. I'd heard about life in 
caves—safe from bombing but noisy, cold, 








those 


Laas Today 


stuffy, never enouwrh to eat. Provisions were 
a problem, the committeeman sayvs—how 
could our peaple raise food when they hac 
to hider 

“But under the clever leadership of the 
party, we knew when the planes would 
comeand where. So where they came by day 
we'd work at night, and where they came at 
night we'd work in the morning. Where the 
planes could see smoke, or clothes drying, 
they'd drop bombs. So we lit fires and hung 
out clothes in far-off places,” 

He laughs and tells the story abouta farm- 
erwho Wanted a fishpond. So he built a flim- 
sy little hut and lit a fire in it at night. Sure 
enough, 2 plane came and made him a fish 
pond. “This really happened, in Xiang- 
khoang Province : 

Today, bomb craters remain plentiful on 
much of the Plain of Jars on the Xiang 
kKhoang Plateau (pages 776-7), but a lot of 
the explosives dropped here have 
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visible impact. Down came thousands of 
containers, each releasing hundreds of fist- 
size bomblets filled with hundreds of steel 
pellets. Not all these little bombs went off, A 
lotstill hie around in shallow dirt. They won't 
explode if afarmershould step on them. But 
if he swans bis jong-handled hoe from high 
overhead, as people here do—boom! 

Thus belated casualties of the war stil ar- 
rive once ina while in Phonsavan, the new 
provincial capital, at the hospital staffed by 
doctors and nurses from the Mongolian Peo- 
ple's Republic. Sore of the wounds leave 
ely scars 

I'm glad to have also met Americans 


Leos Today 


trying to heip. They're from the Mennonite 
Central Committee in Akron, Pennsylva- 
ma, and have brought 1,200 shovels, rein 
forced for cultivating the tough, dry-soil 
Use one instead of a hard-hitting hoe, and it 
won tsetot any bomblets. The Mennonites 
also supply wire aml @ generator so that 
bomblets, once collected and put into a pit 
with explosives, can be detonated electrical- 
ly from a safe distance 

Chiakers, from the American Friends Ser- 
vice Committee in Philadelphia, brought 
20,000 shovels. And to help reconstruct de- 
stroyed villages, they provided portable 
sawmills, powered by little Volkswagen mo- 
tors, Bo parts weighing more than 200 
pounds. That's the sort of low technology 
necded in Laos, a Quaker says. That and 
lots of patience, Onarecent trip he logged 15 
hours of project-rélated work, 16.5 -hours of 
travel, and 17.5 hours waiting for vehicles 
and people to show up 


T THE AIRPORTS consultants come and 
ro, talking of economic develop- 
ment. A hundred projects are on 

| ~ the books, according to UNDP, 
the United Nations Development Pro- 
gramme. Whit potential! What frustra- 
tions! Australians, Cubans, Swedes, all 
have tales of Lao not carrving out what's 
projected. But why should a family grow a 
lol more rice, for example, when much of it 
must be sold at the government's low pricer 
And what vou getisn't cash but scrip—good 
only in government stores where there'll be 
few goods, or nothing you really want. So 
you Taise just enough that your family won't 
be hungry. (And indeed it seems that nobody 
in Laos isstarving, A UNICEF man tells me 
his countrywide surveys show no seridus 
malnutrition: what he worries about is low 
vaccination rates and high infant mortality, 
due to poor hygiene.) 

Quite afew Vietnamese advisers are said 
to be frustrated too, The census mentions 
2,932 cooperatives, but few function 2s in- 
tended. It's not just that management skills 
are scarce, it's the attitude: 

* Amoclel farming cooperative has two trac- 
tors and requests a third. To farm more 
land? No, a visitor is told, to rent to neigh- 
bors who still depend on water buffalo. 

* (Cloth merchants in Vientiane were told to 
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Mongolian aid has brouglit a new, mucn 
needed hospital (below) to a country 
plagued by molaria and high inforit 
mortality. Ata secondary school in 
Vientiane (right) a teacher brings her 


| t 
children with her to class 





form AL trade CooOperaiye — fii hi Ver hant 


must put up a certain amount for buying 
Two administrators obtain 
an air conditioner and a car but no cloth 
They ask for more mone. 

In short, the 
nothing new, Butapparently 
this night? 


he To 


cloth. Besults 


That's 


am i hearing 
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the Lao Communist Party can 


‘Marxism-Leninism, intheory, cannot go 
along with religious practices, butin fact the 
Darty leacership Aims to acl pus the doctrine, 
to accommodate it to the reality of Lao seci- 
ety.” T 





1at's what a senior government offi 
cial saves. after telling me that there still are 
15.000 Buddhist monks in_Laos; 

Then Il getaw 
the highest level 








itt of relaxed candor trom 


thanks to an unusual set 
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of circumstances. 


My picture-taking cal- 
league, Senv Norasingh, was born in Laos, 
came to the United States 16 years ago, and 
isnow an American. But he looks Lao and 
manaced to somehow tag along for an infor: 
mal meeting of party brass with General 
Phomvihane, whose 
never announced in ad 


vance, Senv not only obtained unusual pho 


Sicretary Kaysone 


MOIVERIeN(sS are 
tographs [page 7 Bt} he also left his Lape 
in plain sight, and so | 
learned how the Lao leader sounds when he 
lets his hair down 


recordér Minning, 


The most important thing now is lo listen 
to the people, to understand what the 
want, why they complain, And you can't do 
that unless you get neol corruption, among 
the officials, among the cadres 
je f 
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PRESENT-DAY 


les the memory of postwar 


REAL 





problems untike those elsewhere in 
newly Communist Indochina. Not 


overpopulation and unemployment 
Vietnam. Not bloodthirsty fanatics going 
berserk, as In Kampuchea. The Lao Peo 
ple’s Democratic Republic has its own chro- 


hos 


nolory of carly troubles 

Lote--6: New regime stresses reconcilia 
hon, but students, officers. merchants flee 
Tax on rice, rains poor, farmers unhappy 
Eg77: Drought. Farmers unhappier, some 
Hee, some join résistan (sovernment ap 


1 n 1 
Pas fOr more Vietnamese trac Ls 
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Too much rain 


LO75-7qh un, then floods. Resis- 
tance pockets persist. Radicalization—gov- 
éroiment seeks to force “ ahivization.” 


F j 5 Pi roi Dale em 
Still more farmers leave 


Pod 
tf. 


He 
1O50: Biggest exodus yet. Resistance faces 
some ole-regime released 


from receducation camps, get jobs in minis- 


tries. Some liberalization 


ry iVil S@&rVvants. 


rT: i turning point 

Most observers tend to agree that many 
thines have eased, Fe ple still leave sur 
replibousiy, but nol so many now that it’s 
harder to go from the refugee camps in Thai- 
land to the [| or Canada, to Australia 
of France. (Chances are the daily plane to 


Bangkok wil have an old couple aboard, off 


a 


to visit their new grandchildren half a world 
iway; they have Passports, | hey ‘tl be back 


Phenthere are Laos 's widely noted efforts, 


despite all the rhetoric 
with China with the United States, 
whose embassy in Vientiane never 
How far Laos can go in that d 


seem to de ne ric on the sulferance 


be improve relations 
i 
closed 
rection would 
of Viet 
nam. Uneler a treaty of: mutual frencsnip 
and cooperation come 450,000 Vietnamese 
sOldIers remain stationed here 


HAT'S MOST REMARKABLE to 
me is the continuing ability of 
the Lao to make the best of 
Whatever is presented to them 
The kev is personal relations. ‘To get along in 
Vientiane these days, a family will have a 
i gabroad who sends a little 
an ‘4 for balance, at least one son in the mili 
tary, serving the state; also a friend who can 
get another son a government job—not nec- 
essarily very nigh, but where he can do little 
favors for Pet pl PSO they "Hi clo little favors for 
you. Perhaps you have @ connection to 
SOMeEOnEe really big in the party or the gov- 
ernment, sameone interested in your wel 
fare because one of vour daughters married 
one of his sons, or because your grand par- 
ents were friendly with his. Then you may 
become part of an influential group whose 
members look out for cach others interests 
and can expect big favors. Thus some can 
make big money and buy houses, cars, gold 
In short, the new ways are the old ways 
And where are the best parties these days? 
Inthe courtvard at the Ministry of Industry, 
says a well-c ohnected foreigner. Disco mu 
sic! Flashing lights! He thinks there'll be a 
food one next W ask att the central bank 
Could there be a switch back to a harter 
ine, ta tough collectivization? It seems un 
cht now, but it’s possible 
What of the future of Laos itself? A few 
veleran beheve that even 
today the Lao People's Revolutionary Party 
branch if the Indechinese 
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Purifying waters cleonse the spirits of 
minke ond lovinen during Apri 5 powers 
of mot celebrations tn Luang Prabang. 
Sticky tapioca, dyed, also flies 


through the air asthe normally reticent 
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Communist Party founded by Ho Chi Minh 
in 1930 and ostensibly dissolved in 1951 
What if one day it were openly reconstilut- 
ei? Then Laos, with Kampuchea, might 
fined itself part of some new Inde 
feceration ruled from Hanoi as the 15 remnibs 
ics of the Union are ruled from 
Moscow. But most observers foresee no 
turn—tather that Vietnam will 
continue to dominate Laos as the U.5.5.R 
dominates the Communist states of Eastern 
Europe 

Early morning, a street in Vientiane. A 
duck, a goat, a Soviet couple. I'm told that 





Soviet 


Sich CiTastic 


housewives complain in the market, tose 
insatiable Soviets are driving up the price ol 





bananas. We pass a weathered stupa, a 
surmounted hy 
(pronounced tal)j—supposedt 
relic of the Buddha 
hn Laos. 

In a few hours I'll be on the 
WoW I pause for the 
last time before a new-style Lao stupa, It's 
gleaming white, and the spire of this one— 
honoring the dead of the Lao revolution—is 
lapped With a Soviet-style five-pointed star 
Phat s something to think about. According 
to the Greal Seviel Aacyelopedia, auch a 


star symbolizes the ultimate triumph of th: 
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‘There are a lot of these 
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plane, headed home 
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Koval Lhat, the most revered in al 
dozen women, kneeling, put handfuls of 
sticky rice into ihe bowls of passing monks. 
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he Women rise to go home, but three oi 





them approach the wall encircling That 
Luang and stick on it little clumps of rice 
That's fora powerful spirit believed to dwell 
In there, the spirit of King Samsenthal, who 
ruled in the Lith century 

To me, this is symbolic too, and also 
something to think about. Twenty-five 
vears from now will traditional Lao ideas 


still hold sway over the minds of the peo 





ple here? 
L probably won't be back to find out, but ] 





WATERTON-GLACIER 


of Two Nation 





INTERNATIONAL PEACE PARK 


Synitool of friendship between Canada and the U 3 By DAVID §&. BOYER 
‘a | 1 


files, border-spannine Waterton Crlidtciel ag a) a ae 
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cooperation, from training for carvon rescue to the Photographs by 


uneasy alltance between man and nature. LOWELL GEORGIA 
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Sharing a 
Mountain Wilderness 


BLACKFEET INDIAN RESERVATION Set aside separately in 1895 and 1910, the Canadian and 
i U.S. parks were joined in 1932 after a grass-roots effort led by Rotary 
International in Montana and Alberta. Each government administers 
the park on its side of the border, although jurisdictions freely 
overlap to manage wildlife, emergencies, or other activities. 

The nations have also cooperated to keep Waterton-Glacier largely 
2 pristine; 93 percent of its million acres lies undisturbed by man. 
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WILOLIFE, WATER QUALITY, silence, and scenic vistas 
area among the resources thal are affected by 
extemal pressures on the park 


Existing Proposed 

t Logging A Arwaament part watee slide 
® Oll/ges well ¢ Con! mine 

@ Seismic basting O Oilfgas we 

Bb Gnrrly ear hunting A Acs 

H Scene helicopter flight 

L Livestock trespassing 

P Wilt’, poaching 

A Access road 

8 Sunrvnerhomes/subdivisson 


ANTLED IN NEW SNOW, the fire 

& lookout on the surat of Glacier 
National Park's Swiftcurrent Mountain 
OCCUPIES 2 Perch os Precarious as if is 
beautiful, Hundred-mile-an-hour winds 
Make it necessary to anchor tre Duaiiing 
with bolts and steel cables, 

Both parks hove been designated by 
UNESCO as biosphere reserves, to pre- 
serie genetic diversity and study contact 
between the parks and their neighbors 
More than 50 activities threaten the 
perimeter (above), from seiemic blasts 
ond drifling for gosto a-plonned amuse- 
hftrent park and water slide 
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AVE FOR THE RHYTHMIC plunk- 
plunking of the ski poles in the 
snow, keepingtime forthe swishing 
minsic of the skis, there had been 
| no-other sound. But now we were 
: hearing piano-like notes of inkling 
Walter, ancarny Aprilsun was releasing a few 
hing phrases of melody through spring- 
LMe Openings in the ice of the river. 

By Junet trabion wou 
different, Here would reverberate the bass- 
viol rumble of rapids, the saxophone screech 
of oarlocks on giant rubber rafts, the trum 
pet shouts and cheers of eastern vacationers 
lamimed aboard for their first white-water 
tide down & Western river 

Waterton-(riacier International Peace 
Park, the only such park in the world, would 
be performing its summer concert: acacoph- 
anous mecley of two million visitors, back- 
ground music provide: ‘r the baton of 
nACUTEe, ‘ated symphony sounding 
across a million-acre wilderness in the U. 5 
and Canadian Rocky Mountains 

The summer noe will be accented this 
year by meetings, speeches, and celebra- 
tions from Canada Day, July 1, through In 
Day, July 4. Like crowds at 
scores of other places along the border from 
the Atlantic to the Pacific, Canadians and 
Americans will be inattigurating their first 
annual United States-Canada Days of Peace 
and Friendship—the only such internation- 
elationship in the world. It all began here 
at the peace park 

For us, however, all sounds were muted 
that April day on the snow-blanketed North 
Fork of the Flathead River. Here at the 
park s Western eage, we had stopped skiing 
Lo look and listen. Our thoughts were of ani- 
mal tracks. We had been observing them for 
miles: deep wallows where moose had strug- 
gled through the snow; coyote footprints 
patterned in skittering circles on the surface 
following the trails of mice or squirrels; the 
tecate hoof marks of deer and elk, 
alone, some in congregation. 

And now, along the river's bank and In 
bounding pursuit of a fleeing deer, ran the 
splayed footprints Of a giant timber woll 
Both sets of tracks 30 thinutes oll, 
disappeare dinto along channel of open wa- 
no indication which animal had 
won the water 
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race of life or death 


Waterton-Glacier: Pride af Twa Nation 





The wolf track itself-was.a kind of mir- 
acle. For decactes the timber wolf had been 
extinct in the western U.S. Only recenth 
have a few drifted back into Glatier Nation: 
al Park from across the Canadian border 
maybe 20 in all. 

ut beyond that unfinished story in the 
snow Stretched a panorama of white-frosted 
forest and foothills, then mountains, jagged 
and glistening, asaw-toothed wall of winter 
white ag Even though there 
Was a2 Murmuring of water at our feet, the 
nlence seemed complete 








apring-cleaning Glaciers roads often 
lasts beyond Memorial Day—the date 


thata park bulldozer, puided by aurveyor’s 
stakes, begins plowing an 40-foot anow- 
drift to open Going-to-the-Sun Road 
through Logan Poss (facing page). The 
rModd renmioins open in dutumn (above) 


until the first big snow 


BOIS 





The man on skis next to me pushed back 
his hat. “This is what this park is all about: 
wilderness, and the chance to experience 
it.” From here across the mountains to the 
park's opposite boundary, he said, there 
would be no other people. “Except maybe a 
few little groups, alone and on skis, like us,” 

Here was a mountain wilderness enjoying 
its winter rest from visittors—a wilderness of 
come 60 kinds of mammals; 250 birds, 1,000 
plants, 200 lakes, and an extraordinary 
geologic record—like a great open book— 
reaching back millions of years. The view 
before us was the same the Indians knew be- 
fore the coming of the white man, the same 
glimpsed by early explorers and fur traders 

But Bob Haracden cautioned me: “The 
problemis how to keep itas it is. The park is 
in good shape itself, the threat lies in the 
ceterioration of the lands around us, Uhev 
were also once wilderness. Now there is log- 
ging, mining, oiland gas exploration, roads, 
buildings, people. We're afraid the park 
could become an island of wildermess sur- 
rounded by a sea of development.” 

Despite his concerns, Bob's face and voice 


BOD 


Packing a pet, Clare Spurgis (left) treks 
through Glocter en route-to Alaska from 
his Michigan home. Ojficialiy his passen- 
ger, even on a leash, ts feline non grate in 
the park's backcourttry. 

Howard Sooeder of Alberta teaches 
Goughter Risa the wiys of Waterton 
(right). “Wature reserves fer treasures 
for those who walk quietly,” says Snyder, 
in author and mountaineer 


were calm as snow, his hair as white, He 
loves this place and comes back to it often 
from his retirement home nearby. He'd been 
superintendent of Glacier, the U.S. portion 
of the peace park 

“For vears our rangers and the Canadian 
wardens of Waterton Lakes Nationa! Park 
next door have been working together to 
preserve this area,” he said. “And lots of 
concerned citizens in both countries too. We 
feel it’s important. Canada and the U. 5S. to- 
gether will soon hold nearly 300 million peo- 
ple—and it's getting harder to find places for 
silence and beauty in our lives.” 

Bob pushed his hat forward, and the two 
of us resumed skiing into the great white, 
silent Reckies, 


HEN THE PARKS opened for the 
summer, | looked more closely 
f into Waterton-Glacier: its ani- 
mals, plants, geology; the people 
who protect and use it; the threats that seem 
to gather like storm clouds in the distance. 
Glacier Park was established by the U. 5. 
Congress in 1910, Waterton by the Cana- 
dian Parliament 15 years earlier. In 1932, 
at the urging of Rotary Internabonal, (on- 
gress and Parliament joined the two as the 
world’s only international peace park, to 
mark the historic end of border wars and to- 
day's tradition of peace and friendship, 
Though joined in symbolism for peace 
and bythe cooperation of their staffs and the 
mighty work of nature that shaped them, 
the parks are «till acninistered separately. 
“And separated,” Glaciers new superin- 
tendent, Gil Lusk, told me wrvly, “by that 
big bare slash cut through the forest along 
the boundary. We hope for a treaty to heal! 
that wound one day.” 
Isolation is one secret of the park’s suc- 
cess: Glacier (Continued on page 212) 






National Geographic, June [987 








“i 





i 
= 
: 
a a 
— 
"i 
= ® 
= 
i. = —— 
7 = 
2 
i, = ™ 
é 
— q 
7 rs \ 
=, J / “ j “™ 
— 2 = \ i 
. 4 
+ 
= . F ‘ . 
~ 
| 
! Fs = 
a = i 
a A 
* 
t} . 
re | = 
| 
a. a LS 
i Pa L I 
a 
gC r 7 
it = = 
2 
= ig : 
a 
| ‘ 
"] 5 Zz 
= i a . 
E 
= i 
. a 5 ‘ 
= 
a 
=" 
. 


Sculptured by ice, U-shr 


: ar 
i Lr 


i r ss x 
Vdiiev (above > EV ORO 


qrapiiy j aww id by 


} ; 
Cae j —. 
LOT Che Wis 


CLT Wired 


Wire or 











a J 
a ; 

r 
, = a 
_ = 
= = i. 

rs — L 
a. = 
a 
F = ns 3 
iB 
—_ = hl 
L = lk 
= i a 
z 


save a life 


my | he race to 





§ page, a 


‘facin 








(Continued from page 806) tucked into 
northern Montana and Waterton into south- 
ern Alberta. The long, cold winter is anoth- 
er. Size also helps, Most summer tourists 
simply accept the inaccessible mountains 
through their car windows or cameras; only 
a relative few go backpacking. Norisit any 
place for partying weekenders from big cit- 
ies, as is Yosemite. Calgary is the only hig 
city nearby, and it has other national parks 
much closer 

Thus the peace park is a refuge for wild- 
life: bighorn sheep, mountain goats, elk, 
moose, black bears, white-tailed and mule 
deer, beavers, otters, marmots, ospreys, 
ptarmigans, bald eagles. And of course, its 
tabled grizzties. 

Over the years the guns of hunters and the 
cruzh of people, towns, roads, and indus- 
tries have made the park an island of refuge 
fora growing population of grizzlies. As the 
number of park visitors has increased, and 
the number of bear/people encountérs, inju- 
ries and deaths have gone up too. 


MONG ALL THE WORLD 5 EXPERTS on 
bears—on keeping black bears or 
| grizzlies from attacking or killing 
people, on helping these injured—t 
rate three the highest: 

Max Winkler and Bob Frauson are both 
genial giants, legends of their two parks. 
Max, an open-faced, square-jawed Canadi- 
an chief warden of the wilderness, stands six 
feet four in stocking feet and weighs 220 
pounds, almost-as formidable as a bear on 
hind feet. American ranger Frauson, witha. 
matching grin, equals Max in height, if a 
few pounds lighter—a bulwark of mountain 
expertise, Backcountry U.S, ranger Jerry 
DeSanto is only about half their size, but as 
wilderness-wise as alynx. Among them they 
have survived more than 60 years here, and 
any number of encounters with bears. All 
three, recently retired, have built homes just 
outside the park they love. 

[ found myself camped with this trio one 
night below Mount Cleveland, that broad- 
shouldered, ice-cream-covered leviathan of 
a mountain near the Canadian border, at 
10,466 feet the highest of the park. These 
men had climbed, or helicoptered, or rap- 
pelled on Cleveland and adozen other peaks 
to rescue lost hikers or climbers, or to carry 
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out people injured or killed in accidents orin 
battles with bears. 

Max and Jerry have souvenir scars from 
bear battles of their own. Waterton-Glacier 
can be an unforgiving place. Two or three 
people are mauled by bears in most vears, 
four fatally since 1977. 

“To see a bear is what thousands come 
for," Bob Frauson said. “People are both cu- 
rious and scared, and looking for a ‘wilder- 
nessexperience.’ When their hair is standing 
on end, they're really having it. But most of 
them probably walk right past bears feeding 
in the brush and never know it. Bears are 
mainly timid and quiet, but they can get 
very angry when their lives are disturbed or 
their cubs threatened." 

How to avoid danger? Well, never tempt 
bears into acarorcampsite or tent with food 
or garbage. And always hang your food ona 
high tree limb when you're backpacking. 

“Beyond that,” Jerry said, “there is no 
perfect prevention. You can make noise if 
you want—laugh or sing or ring bells orclap 
rocks together, whatever. Nobody knows 
for sure what bears think about any of that. 
Some people say you should le down and 
play dead. I wouldn't. One thing for sure, 
don't run. Don't run from any wild animal. 
Try to stand vour ground. That's probably 
what the bear willdo, Maybe he'll decide to 
leave before you faint.” 

Max corroborated his colleagues’ wis- 
dom: “No two bears are alike. Just like you 
or me, they're different, unpredictabie, and 
potentially dangerous. There's no foolproof 
way to deal with bears.” 

Climbing atree may not help either, Jerry 
reminded ws, A grizzly came up after him 
and dragged him down, and they fought on 
the ground. The grizz quit only when Jerry 
swore al her and smashed her across the nose 
with his backpack. 

To try to keep bear confrontations down, 
rangers sometimes scare bears off the trails 
With recd-pepper spray or shotzun-propelled 
firecrackers: Some have to be trapped and 
moved or even, dangerous ones, shot, Usu- 
ally rangers simply close the trails. 

(Cliff Martinka, (slacier's chief scientist, 
says some people think bears should be ban- 
ished. “But if we got rid of them, it wouldn't 
change things that much,” he said. “In the 
past century or so Americans have killed 
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thousands and thousands of grizzlies, Andif 


we polished them off here, and at Yellow- 
stone, they wouldn't be extinet. There'd still 
be lots leftin Conada and Alaska. Even so, I 
think it's morally important for us to learnto 
live with them 

“We're just twospecies, bears and people, 
you know. And we people cause a million 
tines more havoc than they do. we fin- 
ished them off here, the loss would be more 
ours than theirs, We need to try to share this 
small, aR domain of the grizzlies. Es- 
pecially since it's apeace park.” 





/LACIER PARK was not 
named for the 50 or 
so remnants of gla- 
| YP ciers that le isolated 
inloday shigh country, most 
of them small and not much 
more than snowfichls, The 
name commemorates the 
Vast ocenins and rivers of ice 
that, over 4 million vears in 
the Fleistocene epoch, chis- 
eled the park's knife-edged 
PEAKS BDC rHIpes, carved out 
its glacial cirques, and lett 
behind its. flakes. and its 
hanging valleys 

The story of the park goes 
back further. More than a 
billion vears today's 
mountains started as sect- 
ments deposited in an an- 
clent sea. Slowly they 
hardened into rock. Some 
65 mulion years ago pres 
sures building up within the 
earth's crust caused the rocks to warp, fold, 
break. A gigantic 300-mile slab of seciimen- 
tary rock, pushing its way eastward, slowly 
rose up over the top of rocks. a billion years 
younger. Finally the great Ice Age glaciers 
began their carving, creating these spectac- 
ular Rockies. 

To visit the second largest of today's gla 
ciers, Grinnell, | joined a July contingent 
of tourists for 11 miles of hot, high nature 
hike. Beside the trail rose the most dramatic 
of the park's wildflowers, bear grass, its 
white puttball blossoms big enqugh to serve 
as pom-poms. Behind them rose the Gar- 
den Wall, the jagged Continental Divide, 
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ancient rocks, their past written in stratifi- 
cation lines and differing pastel hues, 

(in a glacial moraine now covered by 
prass, We ate our brown-big lunches and lis- 
tened to Bob Schuster, an Oregon high- 
schoo! science teacher and for 70 summers a 
Park Service leader of nature hikes 

*A century ago,” Bobsaid, “when explor- 
er George Grinnell discovered this glacier, it 
was twice as large. Gur climate has warmed 
since then; today the glacier is hardly half a 
square mile. [f climate patterns continue, it 
will disappear, as those old Ice Age glaciers 


Blizzard-proof since 1914, the combination grocery store 
ind post office at Polebridge, Montana (winter population 15), 
wis recently nomed a natyonal historic site, “The store isa 
real powerful entity,” 
only thing open within 30 miles, 


save owner Karen Feather, [t's aleo the 


did_" Bob went on to talk about George 
Grinnell, one of the first to propose that this 
area be made a national park. Grinnell real- 
ized that rain falling on Triple-Divide Peak 
flowed to the Pacific Ocean, the Gulf of 
Mexico, and Hudson Bay—and was the first 
to call Glacter the “crown of the continent," 

I'd eaten my sandwich with a little ald 
LOUrist in tennis shoes and learned more of 
what Clitf Martinku meant about people's 
relationships with wilderness and animals 
George Viliani of Los Angeles was one of 
seVeral senior citizens among us, but l was 
startled to hear this hardl-striding and happy 
ithlete contess to being 82 
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“What's your a 
“Well, the first thing,” George replied, “is 
stay interested! The second is keep going 
Oiherwise vou could wind up dving by inch- 
es in a rocking chair. we been hiking here 
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for 50 vears 
ees he said, he cares a motion 
picture camera and tripod. “But the huckle- 
berries comer quite ripe yet, so the bears 
aren't out where | can shoot ‘em, [Tl have to 
stick around #2 couple more Weeks. ~ 
Bearsorno bears, George had thorough 
enjoyed the hike, Now atthe end of the das 


saying good-bye, he declared, “This has 


been the most interesting day of my life." 

He probably thinks thal about most 
days,” Bob said. “But he made my day, It's 
the older tourists, you know, the ones who 
keen coming back; who seem to appreciate 
the park the most.” 






ce LONG AGO Thad chmbed a ridge 
of the Rockies si with Wayne and 
Wiae Lupginbuhl of Medway, ' sete 
FF Now, adozen years later, we meti 
L reunion, to hike spect ar peaiolewe 
pass into the Belly River lake country, stil 
photographing wildflowers, the Luginbuhls 
had spent 14 consecutive July vacations nk 
ing these trails. It would take a long time to 
do all 820 miles of them 

Wayne ancl Mae in troduced me to Hill 
Waonser, sti ‘the Glacier Oldtimers club 
Rill had grown up he ere. His dad had run 





strings of packhorse: back in the halcyon 
days of the “dude business.” 

Sixty vears age trainloards of society East 
emers and even European royalty were 
lured here along the rails of the Great North- 
ern Railway. lt was the ultimate summer 
vacation for the “beautiful people” of the 
Roaring Twenties. First, a week on the 
plush cushions of Pullman sleepers, their 
destination the newly opened, glorious 
West. Then more weeks on horseback, 
camping under the stars, dining on fine En 
china, dreaming under pressed sheets 
Insnug tents with wooden floors; then luXxu- 





riating even more grandly when they 
reached, in turn, (reat Northern's 
macnificent, hewn-log hotels 

All three remain, I spent a night at the 
Prince of Wales, on the Canadian side of the 
park. The hotel stands in gingerbread Swiss 
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erness road 
to recovery 


UYS WHO Show UP at the Wilderness 
Treatment Center tn Afarton, Mon- 
tond, ore not exactiy Boy Scouts, Most 
are city Fids wp to (heir necks in arug 
aleohol abuse. "Some have never even 
seen snow,” says director fohin Brelele 
(abowe, at left) Yet the final lee tof | Tt 
60-day, Alcoholics Ananyinots-aevli 
treatment program is 0 16- to 2l-day 
expedition deep inte Glacier backcountry 
Most are scared to death at the prospect 
of climbing a mojor peal, crossing 
frescine rivers, ard conmiping in erizely 
country, ays Brekke. Botstered by pus 
of-the-montent group therapy (above 
right), patients slowly regain their self 
eatecin 
Soot: VW. of Riverside, Caltfornia 
(right), ove fois feet ached for tw wees 
after the program, but he “can't find 
wcrds wood enough” ta describe the drug- 
free life he now enjoys, With a success 
note over 40 percertt, Brekke observes 
that “for these Mids wilderness iso lot 
more therapeutic than oa hospitel room." 





Speaking with one woice for conserva- 
ton, Andy Russell and sen Charite 
(below) heep an eve on development 
around Waterton. Andy tan outspoken 
guthor who doesn'tmind “pulling 
whiskers once in o while.” Charte 
(facing page, in his ultranght) presses 
for treaducstt ry s cooperation in putting 
buffer cones between the park and 
nelehbors like a Shell naturel-gas 


processing plant 





majesty on an exposed hilltop, assaulted by 
the wind. It whistled through my bedroom 

(We don't count it a really windy night till 
we get whitecaps on the toilets," the Canad 

an Chambermaid told me,) 

Hutthe hotel offers one of the most memo- 
rable vistas in North America—the iength ol 
Waterton Lake, framed into lavender infin: 
ity by successively receding castles of the 
Rockies. It was worth the bedroom breeze. 

In the 1930s:‘came new gravel mountain 
roads, and packtrains began giving way to 
fire-engine-red, canvas-topped sight-seeing 
limousines. They still look as they did 50 
carrying cargoes of hotel 
tourists, still chauffeured by white-shirted 
college boys who know where to stop for the 


years ago—still 


best photographs and where to expect wild 


animals for viewing through binoculars: 
The greatest change, however, came in 
1933 after an army of men with picks, snov- 
els, cvnamite, and a few machines had 
hacked across the Rockies one of the world’s 
most daring highways. Up and down 50 
miles of twists and turns, it crosses Logan 


Pass in Glacier Park at 6,464 feet. Some 
deteat the snow- 
plows until mid-June, [tis named Going-to- 
the-Sun Road: Neéar its summit, one lewend 
tells, a mythic Indian ascended to a moun- 
tain peak, there to join the sun in eternity 
Ranger jerry Hell had patrolled this road 
years. “Some drivers freeze at the 
wheel up here, he told me. “And some pas- 
hysterical, 1] stopped one guy 
fl rive Ute wae the Wrone eile of 
the roacl. He said his wife 
screamed every time he fot 
near the outside edge.” 
What cid you do?” 
Well, I told the lady that 
Cd driven this road a thou 
sand times and knew every 
inch of it 
With me quite happily, even 
enjoved the scenery. | think 
some wives. just like some- 
body else 
their husbands," 


years BO-fool snowdrifts 
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ILLIONS of photo- 
graphs have been 
taken from dozens 
of traumatic turn- 
outs on the dugway over agar Pass, but 
comparatively few from the trail over Gun- 
sight Pass—it'’s a day's hike to get there 
Near the Lop, rooted im the gray rock from 
Which master masons erected it, stands 
Sperry Chalet, a Swiss-stvle aerie with ac- 

commodations for 40 overnignt guests. 

Here | found astaff of college girls content 
to remain atop @ Mountain for a SUMIMer 

“We have to agree not to zo down to civiliza- 
tion,” one said. “And we haven't missed it. 
Boys aren't allowed to work here, and we 
haven't missed them either.” Cyndi Hil- 

university student from FPlenty- 
wood, Montana, told me that she spent her 
spare time watching animals—squirrels, 
mountain marmots—learning to 

mimic their sounds. She spoke of walking 
alone, looking outon the mountains, “trying 
to fix it-all in my memory, record it on my 
soul,” Cyndi said she wanted to come back 
next year too. “If Kay will have me." 

Kay Luding looked at me through rimless 
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glasses and grinned. Christened Rathleen, 
this 72-year-old miniature in white hair, 
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Never out of style, the Prince of Wales 
Hotel on Weterton Lake was Sutlt by 
the Great Northern Soest im the fale 
1 O03 to attract tourists to the park 
Weather hos abwave "sihat Ad favorite topic 
omong guests; southerly chinook winds 
have been known to paul Aotel windows 


with water from the abe. 


standing barely five feet tall, is scarcely the 
imare of a mountaineer climbing up to Sper- 
ry for 33 summers, to open the chi 
fir: "Tat year [ made the trip on 

ribwershit oes, in October,” she said. “Td for 
gotten to empty out the septic tank!” 

Ww hy are no bovs allowed? 

“They used to swarm up here like bees 
making honey,” she said. “Nothing but 
trouble. I just decided pirls could get along 
better without bows.” 

Long ago, when the trail-rnding caravans 
came to an end, Sperry and its sister chalet, 
Granite Park, ten miles distant near Swift- 
current Pass, closed. Eventually the 
Northern sold them tothe U.S. government 
foradollareach. “My husband and came to 
reopen them. We needed the jobs; our kids 
neeced food, They all worked up here. And 
we ag ‘em all through college with the pro- 
ceeds, Me too. l went back to get a degree 
Se My husband's pone; my son now 
helps run both chalets. It’s been a way of life, 
a-pood w: a’, Hof tite 

Kay rose from our mudafternoon cottee 
and began hustle about: Fifty hungry, 
trail-weary hikers would soon be arriving 
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HAT ROLE, | wondered, could an 
international peace park play in 
the broader world? The question 
, ran through my head one August 
morning as 17 of us crawled out of sleeping 
bags into a world of rain, hail, snow. Un 
derastorm-whipped rain fly, Bob Haradden 
and Waterton Superintendent Bernie Lieff 

strugriecd io produc c heat iv olfee nae np ol 

We tater called this the annual 
Waterton-Glacier International Peace Hike 
—Canardiansand Yanks, backpacking irom 
the U. &. to Canada. The group included 
members of Congress and Parliament, busi: 
nessmen, concerned citizens. The purpose 
wasto make friends and to talk about how to 
extend that vision of Rotary International 





first 








For 54 years Rotarians from Montana and 
western Canada have met at the park to 
commemorate the years of peace between 
Canadaand the U.S. since the Warof 1512 

Our second-might campground was to be 
Fifty Mountain, deep m the backcountry 
Bob Frauson called on ms radio for weather 
forecasts. The reply: more of the same, anc 
worse. Only Frauson, veteran of a hundred 
mountain rescues and one particularly peril 
ous one from Fifty Mountain, could have is- 
sued a recommendation to retreat withou! 
embarrassment 

“T wouldn't want to be trying to rescue all 
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SEMI rs: SUATING leas, CUILUTES: { 
och) and international problems.” How 
BboUt when hundreds of thousandsoaf 





diansand Americans are crossing the borcde 
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“We tight do more than just hrine ow 


vay, between lanada Day, Tuly l,.and 
pendence Day, July 47 
two ptoples and bwo nations c| he 
We micht ins Loe the “ orl to do the same 
And so it came to be. The National Park 
scrvice, Parks Canada, Kotary, Kiwanis, 
Lions, the ¥ NCA, the two countries’ cham 
bersof commerce, andanother half hundred 


Major organizations have all joined forces 
ae | 


to spread the concept across the contment 

Both national governments, as well as 
gavernors of states and premiers of prov- 
incesand mayors of cities, became involved 
The U. 8. Senate and House voted to create 
the annual United States-Canada Days ot 
Peace and Friendship—TJuly 2 and 3. They 
will be inaugurated this vear from coast to 
coast across both countries. At Waterton- 
Glacier, Kotary International's president, 
(Charles Keller, will join William P. Mott, 
Jr., and James Collinson, the directors of the 
National Park Service and Parks Canada, 
forspeeches, ceremonies, and interpretative 
talks by local environmental experts. 

Speeches, banquets, and marching bands 
will beonly the beginning. New internation- 
dl exchange programs are planned among 
cities and towns, schools and universities, 
service clubs, and business and professional 
orfanizations, allaimed at improving U. &.- 
Canadian understanding and friendship. 

“The U, 5.-Canacda Days,” Supernniten- 
dent Bernie Lieff points out, “are something 
allofuscantake partin, You can just get on 
the phone and set up your own exchange 
orogram, for your own city or school or 
church orclub—your own baseball orsoccer 
or hockey team, your own frock band or 
dunce group. Or, just get in vour car and 
cross the border and make friencs.” 

“After all,” Superintendent Gil Lusk 
suvs, “we share the same continent. We 
fought over it, but now we have the same 
hopes and needs, If the U.S, and Canada 
cannot become a world example of peace 
and friendshin, what hope is there for any 
other two countries anywhere?" 





OW IT WAS TIME to look at the threats 
facing this international park, things 
that might diminish its natural ma)- 
esty, Two men came to mind. Both 
symbolize the freedom and beauty of the 
West; both share the same last name. 

A statue of diminutive (Charles Russell, 
the famous frontier artist, standsinthe U.S 
Capitol in Washington, D.C. Representing 
Montana, it is the only statue of an artist 
among many of statesmen and politicians 
Russell died in 1926, but his log cabin still 
stancls, empty, beside Lake McDonald. 
There vou can se¢ the line drawings of ani- 
mals that he scratched into the fireplace. 








Close encounters of the hair-raising kind 
are inevitable where hikers share trails 
with some 200 prizely bears, Tree climb 
ing Ls mot foolproof; a gricely con stunny 
up, digging ite fve-inch clowe into the 


hork jabowe). “Sic of our lost seven bear 
injuries hove been people tying to climb 
trees,” says Granger 

And vou can recall his words: “In spite of 
peoline, the biggest part of the Rocky 
Mountains belongs to God." Fortunately, 
that is still so. 

The other Russell is Andy, a Canachan, 
quite alive, formidable, an author, photog 
rapher, and ¢nvyironmentalist, a  self- 
appointed protector of the peace park. He 
works to keep the magic of the West intact 
for all time. Andy's cabin perches on an 
overlook of Waterton; Hawk's Nest, he calls 
it. Andy is a mountain crag of aman, a one- 
lime hunting guide, with flashing eves, ea- 
gies nose,.and cheekbones rising like twin 
peaks from a valleyed face of 71 summers 

He 15 also the father of four sons who 
march in his footsteps, as scientists or wild- 
life experts dedicated to the preservation of 
the wilderness they were born into, All four 
cons were at Hawk's Nest that day to discuss 
citizen efforts to support the park 

Andy spoke of degradation of the neigh- 
borhood, threatening the park tiself: “Right 
near Waterton's boundary with British Co- 
lumbia, in what used to be prime wilderness 
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and animal habitat, loggers have clear-cut 
to within two miles of the park, down to the 
edge of the creeks. That causes erosion. Of 
course, it's-a visual disaster, too.’ 

Brith Columbia-toresters say they were 
only salvaging timber killed by the moun- 
tain pine beetle, and claim they practiced 
the best conservation possible. 

Other potential assaults on the environ 
ment cause Andy's éves to flash fire: Just 
north of Waterton, Shell Canada Ltd. has 
been drilling for and refining natural gas for 
years, Ln two occasions escaping hydrogen 
sulfide has forced evacuation of Twin Butte 
And once there was talk of posting signs in- 
cide the park warning of possible poison gas 
Shell Canada and park officials, however, 
now work closely to minimize the threat 

Nobody knows whether the area will be- 
come a major target for ot! companies. “But 
if they co find big gas or oll,” Andy savs, “we 
could see Waterton-Glacter surrounded by 
roads and oil rigs, a visual shum.” 

“All we citizens can do about develop- 
ment outside the park,” Andy's son Charlie 
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said, “is to raise the alarms and lobby 
against degradation." (Charlie and others, 
together. with both park administrations, 
are also struggling to stop such things as the 
building of a water slide and amusement 
park just outside the gateway to Waterton 
“Imagine that,” he said, “a carnival atmo 
sphere at the front entrance to one of the 
most undefiled pieces of scenery in all of 
North Americal 

Another natural resource in the region, 
coal, has triggered a nettlesome internation- 
al dispute. In British Columbia, just north 
of Glacier, a proposed huge open-pit coal 
mint, and anew town to house hundreds of 
workers, brought on asmoldering, ten-year 
environmental struggle 

The complex would at on Canarian 
headwaters flawing down Glacier’s bound- 
ary into Montana's Flathead River. Canadi- 
ans have joined thousands of Montanans in 
the fight. “There's just no way,” one irate 
Flontanan told me outside a hearing room in 
Kalispell one diay, “to mine that coal without 
sending all kinds of chemical pollution down 


the river and right into Flathead Lake, the 
biggest natural lake in Montana.” 

Whether or not there is a way to mine the 
coal safely is one question before the U.S.- 
Canadian International Joint Commision, 
a treaty agency dealing with cross-border 
environmental disputes. 

Economics have intervened to give the 
conservationists a helping hand. Coal and 
oil and timber have been inaslump. But de- 
mand will probably soar again. By the time 
the coal showdown occurs, the joint com- 
mission will have issued its report. But 
more important forthe future, the two parks 
have become part of the Man and the Bio- 
sphere program, an initiative sponsored by 
UNESCO to monitor the effect of man on 
‘areas like Waterton-Glacier. 

“We're trving to bring everyone into a sys- 
tem of careful planning, development, and 
protection,” Glacier's assistant superinten- 
dent, Alan O'Neill, told me, “And the Forest 
Service, on our western flank, is our prima- 
ry partner,” 

Flatheardl National Forest chief Ed Bran- 
non corroborated that: “What we want is to 
get government agencies, citizens, and in- 
dustry into a genuine good-neighbor rela- 
tionship, to ensure that this park continues 
to be an international jewel. I think Alan 
and Bob Haraden and Gil Lusk and Bernie 
Lieff have been showing the way for the wil- 
derness areas of our continent,” 


HE BLACKFEET INDIANS who occupy 
the park's eastern boundary are 
caught in a quandary. They love the 


mountains and forests their ancestors: 


roamed, but they need jobs, money. “Our 
people are hurting,”’ Ron Crossguns, a res- 
ervetion official, told me. “We have high 
unemplovment and virtually no industry. 
We've got people and lives involved. If we 
strike oil, we'll pump it!” 

Other Blackfeet strongly disagret, To 
them the park is sacred ground, and they 


would hate to se¢ roads and wells damaging. 


the environment. 

*] have to hope that the environment 
wins,” Doug Chadwick said one sunny atf- 
ternoon as he poured mea glass of wine ata 
pienic table. Doug's a writer, a biologist, 
and a lover of Rocky Mountain wildlife. He 
studies the animals literally from his front 
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First signs of spring in the park ore the 
return of the varied thrush, waualty in 
March, and anowmelt swelling lower 
elevation streams such as McDonald 
Creek. For those attuned to the lessons 
of Waterton—Glacier, every season is a 
reminder of the ideals thot inspired the 
creation vf the peace part. 


door—his cabin is just across the river from 
the park, on the North Fork of the Flathead. 

“A few years ago I was more fearful,” 
Doug said, “Rampant logging. Even the 
possibility of acrash development of condo- 
miniums in this littl stretch of private 
homesteads between the forestand the park. 

“But there's a new tone. People are talk- 
ing and listening more. And now there'salso 
the prospect that UNESCO will declare the 
two parks a world heritage site. That would 
make them international treasures, protect- 


ed by treaty, It would greatly strengthen the 


cause of conservation,” 

Bob Haraden joined us at the table, He 
was touching base with old Glacier neigh- 
bors. A doe and a fawn went wandering 
down toward the river. 

“The park truly depends on the lands 
around it,” Doug said. “Bear and deerand 
elk migrate in and out-of the park past our 
houses here, sometimes right past our win- 
dows. At night we can listen to the wolves 
howl. You can't hear that any other place in 
the American West.” 

“Doug is tight,” Bob said. “There are 
things you can experience here that you can- 
not experience anywhere else, This is a spe- 
cial wilderness. But it cannot survive unless 
these neighboring lands survive.” 

Bob looked across at the Rockies, the 
same spectacular view we had first wit- 
nessed together on skis. Then it was a frost- 
ed foreground rising to a jagged breadknife 
of ice. Now a feathered blanket of green for- 


est rose to the rocks of the Continental Di- 


vide and to the soft summer sky above. 
“What these two parks need most, and 
what our two nations need most, are dec- 
ades and decades more of peace—and qui- 
et,” Bob said. I thought of that superb 
wilderness of snow m winter, and of wild- 
flowers and laughing waterfalls in summer. 
And of the rare and lonely call of the timber 
wolf, And Traised my glass:“Amen." [J] 
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ce Entombs an Eskimo Family 
or Five Centuries ’ 











THE HIGH CLOUDS had warned the villagers of Utgiagvik that 
the storm was coming. The wind blew in from the sea, driving 
before it the pack ice 50 that it ground and crashed against the 
shoreline. 

The village of dozens of driftwood-and-sed houses stood ona 
bluff overlooking the Arctic Ocean ataspot known today as Barrow, Alas- 
ka (map, page $31), Storms were common winter events along the coast, 
and no one was terribly alarmed. 

The villagers, an Eskimo people known #3 Inupiat, had returned the 
previous fall ta this winter settlement from scattered areas where they had 
spent the summer fishing and hunting sea mammals, birds, and caribou. 
As the families arrived back in Utqiagvik, they 


Sheltered against the long clutch rebuilt their houses, stocking them with food and 


supplies and arranging their tools and clothing in- 


of winter, members ofan Inupiat cide for the winter. 
Eskimo household pursue chores It was a busy time, repairing winter clothes, 


as a storm pummels Utgiagvik, 


nets, and the specialized tools for sea-ice hunting of 
seals and polar bears. The dogs had to be settled 


today’s Barrow, Alaska (pre- and teamed and hunting partnerships affirmed, so 
ceding pages). Ice cracks and that when the sea froze and the winter storms ar- 
grinds against the shore, star- rived, all would be ready. The winter hunt would 


tling the children; others calmly 


last for several months, until spring breakup and 
the whaling season, 


continue thetr tasks. The storm Ineach household the women made skin clothes, 
tightens its grip. Ice stacks sewing amulets and charms onto parkas, and saw 


up. That night, masses of ice 


to the family’s assortment of baskets, wooden 
buckets, and «earthenware pots, The men concen- 


slam over the shore and onto tratecl on their hunting gear—harpoons, ice picks, 
the house, dealing a rapid snow goggles, nets, and maintenance tools. 

ishing death to the older Among the households people would come and 

_ | go according to their daily needs. Often the men 

woman (facing page) and to traveled to trade with other settlements orto hunt, 

the others sleeping nearby. The sometimes staying away for several days at a time. 

site remains buried as centuries As winter deepened, the days became shorter, 


tick by, until a day in 1982, when 


until for Jong weeks the sun never rose above the 
horizon. Amid the dark days of cold the sea gradu- 


an artifact hunter casually ally froze, though strong currentsand winds broke 
shows a frozen uur cranium the ice into an active and treacherous surface. 

. = | ae The storms brought high winds and tides, mov- 
to archaeologists in the area. 
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ing pack ice angrily against the coast and tumbling 

the broken pans into huge onshore piles. Hunters 
on the sea ice were often stranded for days or killed by these storms, though 
Utgiagvik itself was only rarely threatened. 

Now, a5 this new winter storm developed, the villagers made the usual 
preparations: They trimmed the lamps, checked the dogs, and brought in 
supplies of food from storage racks outside the houses. In each kitchen an 
open fire was built in order to melt snow for drinking water and to prepare 
a few meals in advance. 

With their preparations completed, the people of Utgiagvik settled 
down to await the storm's fury, confident of a brighter day. In the expecta- 
tion that the storm could last for several days, there was visiting among 
Albert A. Dekin, Jr., is an associate professor of anthropology at the state Univer- 
sitv of New York at Binghamton.and an authority on prehistoric Arctic cultures, 
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households and engaging the children in games to while away the hours 

As night approached, the seaice crashed against the shore, hurling occa- 
sional chunks high across the bluff toward the village. These tongues of 
rafted ice had thrustinto the village in other storms, but they had only rare- 
ly caused significant damage 

Inone smull house close to the bluff edge two women— one jn her 40s, the 
other tn her 20s—slept fitiully near a teenage boy and two young girls. The 
five occupants of the house tossed 
and turned as the storm raged 
outside, seeking comfort in the 
knowledge that they were pre- 
pared as they had been taught to 
Weather such storms. As long as 
the house wae intact, they had 
nothing to fear 


UDDENLY and without warn- 
ing, & giant tongue of jum- 
bled ice chunks, which had 

massed against the shore, burst 
free, carrying up and over the top 
of the bluff in a violent surge 
known to the Inupiat as an rem. 
Within seconds the surge sent tons 
of ice down on the tiny house near 
the edge. 

Linder this onslaught, the roof 
bent and then collapsed. hurling 
sod and roof timbers down into the 
house along with the ice, 

The older woman, perhaps hav- 
ing been roused by the sudden 
cold, raised herself only to be 
struck down abruptly, first by the 
ridgepole anc then by the roof 
itself. She fell back agaimst her 
Jeeping robes, her feet Lossed 
amid the buckets, lamps, and tools 
lying near the entrance 

The younger of the two women 
and the boy and two girls were ap- 
parentiv struck suddenly as they 
slept ona raised platiorm near the 
back of the house. They were 
smashed down amid the remains 
of the platform, sleeping robes, clothing, and equipment. Mercifully, the 
force of the collapse and the severity of their injuries rendered them uncon- 
scjous within seconds. Death followed quickly and quietly 

The ice advance stopped. Almost a8 soon as it had begun, it was over 
Life and hight were snuffed out beneath 2 pile of fumbled ice in the debris af 
Bonce safe and snug winter house. There was nosound or movement other 
than that of the still raging storm. By morning, the cold and lifeless house 
lay beneath a.cap of ice congealed into-a white shroud that covered all but 
the entrance tunnel and adjoining kitchen. 
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Frozen in time, the body of 
an Inupiat fernale in her 
early 406 was discovered 
lying on the floorboards in 
the main room of the house 
(facing page). She was covered 
by a fur, right arm crossed 
over her chest as if to ward off 
a blow. Separating the body 
from the frozen matrix of earth 
took five dovs, working around 
the clock, the author reports. 
The body, which had loin buried 
for nearly 500 years, wos autopsted 
in Fotrbanks. The findings: The 
crushed chest, empty stomach, and 
distended bladder indicate a | 
quick death in early morning. 
The woman had been lactat- 
ing; she had given birth some 


Sofe howen aginst the 
cold, a woman's caribow 
porke and mittens 
(above) were found in 
the entrance furtniel 
Warm, lightweight 
coribou skin Wiis pre- 
ferred winter wear. 
Eskimo clothing needed 
constant core — drying, 
softening, patching — 
but surpassed what 
Europeans wore in the 
Arctic when they ap- 
peared in the 1800s. 


montis before. The infant 
was never found. Did it die 
before the tragedy? Was tt 


snatched from the wreckage? 


Was it simply not found be- 


cause of its tiny fragile bones? 


No one knows, 


a a 





Soon they switched to 
Eskimo garb, Inner 
hoots were waterproof 
seolskin (left), Sow 
goggles (top left) pro- 
tected against clare. 
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Survival of the craftiest ts 
the rule in the stingy, harsh 
Arctic. A hunter's ruse, a 
wooden weal call inated with 
asecl’s claws (top left) was 
used to acripe ice near a 
blowhoale to lure an animal 
within harpoon range. 

Other tools of the hunt 
included, from lower left, a 
slate blade for a man’s knife, 
three very harpoon heads 
weed for seals, and a bola 
bone weights ted to sinew 
that, when thrown, snared 
birds in flight. A wood-ond- 
bone pick may hove cleared 
ice from the tunnel! entrance. 
A bear snout (right), found 
ina gut bog, probably served 
a ceremonial function. 


When the storm died down, neighbors emerging from their 
own snow-crusted but undamaged houses saw the ice blocks 
covering the house at the bluff edge and hurried to the entrance 
tunnel to see what had happened. They found the entrance and 
kitchen intact, but the way into the house was blocked by the 
jumble of ice, timbers, and gear that now filled the 
home's interior. 

Hearing no sounds of life and sensing the worst, 
the neighbors withdrew, leaving the place of death 
In peace. 

Later, perhaps upon the return of the house- 
hold's adult male members from a trading or 
hunting trip, some utensils and usable food were 
removed from the wreckage. Abandoned, the 
house structure collapsed further and filled with 
summer meltwater, only to freeze again, complet- 
Ing the preservation of both the structure and the 
entombed family. As time passed, others in the vil- 
lave scavenged the house's protruding upright tim- 
bers, thus removing all clues to what lay beneath 
the surface, 

For nearly five centuries the household lay fro- 
zén and still on the bluff. During that time little disturbed what 
remained of the structure except for minor ¢rosion. Then in 
1982 local artifact hunters of Barrow began chopping into the 
frozen ground in search of ttems torcollection orsale: Witheach 
chop of the chisel the tranquillity of the frozen household came 
closer Lo an end, 

Westward along the same bluff a team of archaeologists, 
which | directed, from the State University of New York. at 
Binghamton, worked carefully on other remains of Utgiagvik 
village. Unlike the relic collectors, we sought to understand the 
behavior patterns of the aboriginal Inupiat, whose successful 
Whaling soctety ultimately evolved into the present community 
of Barrow. The community there had sponsored our archaeco- 
logical stucies in order to preserve their Inupiat heritage before 
modern construction further harmed or destroved it. 


WAS NO STRANGER to Alaska and the Arctic. As an an- 
thropologist | had previously studied prehistoric human 
occupations of the eastern Canadian Arctic and had worked 
with the University of Alaska at Fairbanks to locate and pro- 
tect prehistoric living sites threatened by construction of the 
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The terrible weight of ice 
bears down hard and fust on 
much of Alaska's coast, where 
unprotected shores are vul- 
nerable to ice override, orivu, 
as itis known. An ive occurs 
when storm winds and high 
tides conspire to shove pack 
ice against landfast ice. 
Something must give, and 
does. Huge pans of ice buckle 
anid ride up over the shore, 
claiming property ond lives. 
“This dangerous area has not 
stopped what it does; it can 
still do that,” a native says. 


Laced together by baleen 
stitching, a wooden bucket 
was discovered in the house, 
reached by a tunnel that dow- 
bled ag storage space. Tem- 
peratures in the passage were 
often minus 10°F or lower. 

Barrows native community 
invited the author's team to 
excavate Utgiagwik in advance 
of utility installations. 





Symibol of a hunting culture, 
a barbed ivory harpoon head 
stunds against a tundra 
backdrop. Archaeologists 
uncovered numerous harpoon 
heads for seals and small seo 
mamimuls at the site, but none 
for whales. The author spec- 
wlaotes that such equipment 
was destroyed at the whal- 
ing season's end. Fall and 
winter were spent corstruct- 
ing new gear — ensuring 
fresh, effective tools and 
helping affirm the sense of 
community, Animal bones 
from the site indicate that sea 
mammals were the primary 
food. Layers of fot found in 
the autopsied bodies suggest 
these Eskimos were aide- 
quately nourished, but their 
hones also bore evidence of 
malnutrition in past years. 


trans-Alaska pipeline. | had cooperated in the latter studies 
with my colleague Dr. Raymond R. Newell, an anthropologist 
with the State University at Groningen In the Netheriands. 

In 1981 Ray Newell and I joined with Dr. Edwin 3. Hall, Jr., 
an anthropologist at the State University of New York at Brock- 
port, to study the impact of planned construction in the area of 
Utgiagvik, which now is virtually overlain by the community 
of Barrow (right). Utgiagvik consists today of sixty mounds of 
earth, each containing a historic or prehistoric house. 

On the afternoon of June 28, 1982, we were excavating sever- 
al of those mounds, one of them containing 2 winter ceremonial 
structure. As we Worked, relic hunters continued their searches 
along the bluff, two hundred yards away, Prese ntly one of them 
sauntered toward us carrving somethime round in a plastic gar- 
bage bag. We had avoided these people because they had no au- 
thority to dig, but we nonetheless glanced.at the contents of the 
hag. It wasaclearly recognizable human cranium, frozen from 
its long burial in the Arctic soil 


HE DISCOVERY added anew dimension to the work at Ut- 

qiagvik. Acting cautiously because of community senti- 

ments, the local magistrate declared the site where the 
cranium had been found a protected area and asked our archue- 
ological team to cover it tillit could be properly excavated 

In carrying out the order, we found human bones scattered 
down the talus slope below the household and a nearly intact 
frozen body that appeared to bean isolated find. 

By itself the discovery of human skeletal remainsin Barrow 1s 
not unusual. In earlier times disposal of the dead was:simply a 
matter of placing the body on the tundra outside the village. The 
body at Utqiagvik, however, was no mere skeleton. The hair 
and most of the tissue were still intact, and the corpse was recog- 
nizable as that of a mature Inupiat woman 

Since the body had been found without any associated arti- 
facts, its archaeological importance was unknown to us. On the 
magistrate’s order we delivered it along with the bones we har 
discovered to the morgue in Barrow. Soon after that I lett to 
resume my Work in Binghamton, returning to Alaska later in 
the summer 

Though we ignored the site where the body had been found, 
relic hunters continued to visit it. Twoweeks alter [ left, the rel- 
ic collectors told our personne! that more human remains had 
been found there. On investigation we discovered that the relic 
hunters had done considerably more digging. They had exposed 
the unmistakable walls of a traditional Inupiat winter house, 
together with more bones and some artifacts 

To salvage whatever was left, Ray Newell obtained permis- 
sion for our team to excavate the site. They found that the house 
was basically intact and still largely frozen. They also found a 
second frozen body on the floor; itappeared to be that of awom- 
an considerably older than the first. 

At that point we obtained community permission for autop- 
sies on both the women, and the bodies were flown together 
with the bones to Fairbanks, where they were examined 


Naittena Geergraphic, June [98s 





Digging through the past, 
archocoelorists excavate the 


tunnel passageway (above), 
in Barrow, @ community of 
3,000, Permafrost — the 


preserver of the Utgiagvik 
boxes —lionited work fo 
summer, Warm water was 
poured on artifacts to loosen 
the frozen grounds grip, 
Typical of Inupiat winter 


structures, the Utgiagvik 


house had no nails and was 
Prelied ti wether by a matrix of 
frozen earth. Hand-hewn 
driftwood formed floorbourds 
and wall panels. Sod on the 
roof provided insulation. 
Houses were obondoned 
int spring wiren melowedter 
flooded the tunnel, then 
rebuill and reoccupied tn fall 
Inall, the orchoeolorists 
found some | 200 obfects, 
including a pin-and-ball 
child’s game mide froma 
seal bone (left), 








Quiet elegance gruces every- 
day objects found at the site, 
including, clockwise from 
below, a small tvory toggle 
bearing asimple decoration 
of intersecting incised fines; 





anivery comb to clean and 
decorate a wormean s fair; o 
curved pull handle carved 
With a pair of loon heads; an 
ivory rectangle with six small 
drill heles and incised lines, 
perhaps a decoration piece 
fora brow band; and a flaker 
hondle that, hipped with Ard 
bone, shaped flint for knives 
and harpoons, 

A patr of twory shaft 
straighteners (top) were used 
in making arrows. A bow 
repair kit (right) consisted 
ofa bone bow splice, three 
marlinespikes for manipu- 
loting lashings that bound 
the bow, ond two sinew 
tuisters fo tlehten tashines. 





by Dr. Michael Zimmerman from Hahnemann University, 
Philadelphia, and Dr, Arthur Aufderheide of the University of 
Minnesota-Duluth School of Medicine. The two physicians 
were flown to Fairbanks for the examination with funds provid- 
ed by local groups and the Atlantic Richfield Foundation. 


ETAILED STUDY of the bones revealed three separate indi- 
Viduals, probably two voung girls and an adolescent 
boy. Since no soft tissue survived with the bones, it ap- 

pears that the children had lain closer to the surface than the 
women and had not been permanently frozen. 

The doctors obtained a racdiocarbon-dating test on a sample 
from one of the older woman's vertebrac. Considering her 
body's remarkable state of preservation, the results were aston- 
ishing—140 vears, give or take 70. The woman had been in her 
40s ai the time of death, the other woman in her 20s 

Both women had died almost imstantly of crushing injuries to 
the chest. The doctors deduced that the accident had occurred 
late at might, since both women's stomachs were empty and 
their bladders were distended, though the urine had long since 
drained away, The women were naked beneath their skin sleep- 
ing robes, probably to avoid buildup of moisture in their every- 
day clothes. Such moisture would freeze when the owner went 
outside, presenting a serious danger to the body 

The women had been reasonably healthy, although both suf- 
fered from anthracosis—the black lung that afflicts coal miners 
today—obviously caused by breathing smoke and oil-lamp 
fumes in close quarters during the long winters, They also suf- 
fered from atherosclerosis, or narrowing of the arteries caused 
by deposits of cholesterol and iat, probably the result of a heavy 
diet of whale and seal blubber. 

The older woman had given birth approximately two months 
before the ivi struck, and was still lactating, though we found 
noevidence of a babyin the house. Whether the infant survived, 
died before the time of the storm, or was totally destroved by the 
vu, we shall never know 

Both women had suffered periods of poor nutrition and ill- 
ness, a8 indicated by lines of growth arrest in the long bones of 
their arms and legs. In-addition they showed signs of severe 
Osltoporosis, bone-mass deterioration. 

Che older woman had not had aneasy life. She had recovered 
irom pneumonia and may have suffered from trichinosis, 2 
paintulintection of the muscles, perhapscontracted from eating 
raw polar bear meat. Finally, the older woman had suffered 
considerable tooth wear, obviously from a lifetime of chewing 
skins and biting sinew thread, 

Hair samples from the two women showed they had slightly 
elevated levels of lead and iron in their bodies, but relatively low 
levels of mercury and zinc. Samples taken from Inuit mummies, 
found some years ago in Greenland and dating from the same 
period as the bodies at Uigiagvik, contained lower levels of lead 
and mercury, potentially harmful substances. * 


“see "The Mimmmies of Qilakiteog,” by Jens P. Hart Hansen, Jorgen Meld- 
gaard, an Jergen Nordgvist, in the February 1985 National GEOGRAPHIC 
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To give spiritual weight to an 
object, an Eskimo sometimes 
tdded hwman or animal 
feotures, This small ivery 
sphere, carved with a face 
(below), may be a bola weight 
that wos olso used as a charm. 







Personal amulets , 
could be tvory or bone 
Jigures of men, seals, or 
whales —anything relating 
to the surroundings. These 
were sewn on clothing to 
ensure success in an under- 
taking. The three-inch wood 
figurine (below) may have been 
such a chann or a child's doll. 

An archer’s tvery wrist 
guard (above) provided more 
practical protection, 
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Plain and simple, a wornman's 
comb is charming in tts 
unfussiness. Streamlined 
forms were important be- 
couse many Eskimo imple- 
ments were hondled under 
conditions in which hands 
could not be exposed for fear 
of frostbite. Ajter study by 
archoeologists, the recovered 





artifacts were turned over to 
the Barrow community. The 
Cigiagvik bodies were aiso 
returned, and the remains 
buried. A minister conducted 


services. 

Last year, a mukluk-shod 
foot was spotted protruding 
from the bluff, bvo hundred 
yvords from the Utgiagvik site. 
But before investigation could 
proceed, a severe storm washed 
the grave out to seq, As usual, 
the Arctic had final say. 
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Once the autopsies were completed, the bodies of the two 
women and the bones of the children were returned to Barrow 
for proper burial. As we gradually excavated the house further, 
Wwe uncovered new clues to the tragedy that had occurred there 
five centuries before 

The level of destruction—and its direchon, trom seaward— 
was such that only an ivu could have caused it. As we dug 
deeper into the structure, we found vertical timbers smashed, 
sidewall boards canted landward, and one entire wall knocked 
from its-sil] 

The ivu is referred to in Lnupiat oral traditions anc in the logs 
of early whalers in the Arctic. The phenomenon still threatens 
man today, including his offshore oil rigs 

Excavation of the house taught us a good deal aboutevervaas 











Inupiat fe Ave centunes ago 
Both the variety and location ol 
tools ard artifacts discovered in 
the dwelling revealed that these 
Inupiat families were well orga- 
nized and highly adapted to their 
hunting life. We found their tools 
and weapons arranged in kits ac- 
cording to function and season, 
Winter hunting equipment such 
a5 Snow poppies, ce picks, Bric 
harpoons was stored inthe tunnel, 
often in skin bags, keeping it dry 


and therefore tree of frost for 








ready use 

Inside the house space was al 
a premium, Along the entrance 
tunnel small storage alcoves con 
tained items that were less fre- 
quentiy used, such a5 summer 
cquipment, extra fishing nets, and 
skin bags to hold seal oil. Inthe adjacent kitchen we found items 
of constant use such Gs cookIng eguipmentant 
tainers—all necessities for winter housekecping 





food-storage con 


fe FINISHED our excavation In the summer of 1983, 
though the recovered material will be studied for years 
Aswe boarded the plane at Barrow for home, [felt satis- 
fied with the work we had done, shedding new light on 4 distant 
anc fascinating chapterin ALASKA 5 past 
[ glanced out the window and saw mail being loaded aboarrl, 
then instantly realized we had miscalculated. The boxes con- 
tained copies of our precious field notes, which we had painstak 
ingly made and then earlier put In the mail for home, so they 
wouldsurvive if our plane went down 
[felt asucden kinship with the Inupiat family that had gone to 
sleep that fateful stormy night some 500 years ago Like os they 
believed that they had done all they could. and trusted that what 
had been successful in the past would continue to be so—yet 
knowing it was notalways to be a 
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Well stamps area lot of fun te 
collect, too. 

Especially now with our new 
Special Occasions booklet issue. A to pick up this new issue. 
single, |0-stamp pane that grects _ = And while you're there, 
family and friends with warm wishes | =e | consider two booklets, One for your 

This colortul, special issue isa 
unique way torstart a collection. Ur 
a great way to add to your collection. 


Because irs a litte mini-collection 
in itself. 
Head to your past office today 


hobby, And ore to use to personal- 
ize your maail with happy, upbeat 
Messages. 
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Start something new with stamps. 
‘Z 


LS. Postal Service 5 1987 LSPs 
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THE WAGON 
YOU'LL WANT TO _ 
DRIVE EVEN WHEN 
THERE'S NOTHIN 

TO CARRY. 
FORD TAURUS. 














Buckle up—Together we can save lives. 


The first thing that strikes vou about the Fort 
Thurs Wagon just how unike a wagon it is 
lis dleek alhouetie fecal all the style of an 
EXDensVve [OUMNM-Seoan And its ein Grain 
reac manners well have you glanningiin the near 
VIE mirror just to remind yours! you're 


BCU Cg af WwRgon 


Designed to handle and respond like a 
sedan. 

ine important factor io Tauris remarkable ride 
and driv: Deoine with its aaocdynamc shame, | 


enabhes the Tass wager fo srt down through 
cunMes for ecedtiional roal-foldiig, The Taurus 
WEGOA tS GSO ALD Detet WAT a Speci. 
engineered Indepeanctert Maul SUS Penh hor 
Superb corntinal 





Its this kind. of inndwathea Gesiqn ond thinkung 
Hut has Out Port Taurus on Gar god Oris Ten 
Boast Cech ait Vases: abreeey ree 

Does what a wagon does best. Only better. 
The Taurus wagon boasts an &qnonsrer load area 
fA cube feet) more than ay other domesti 
won in ite class: Bul whits ean more impres- 
Te than Niaw OC Ho Gares. Ss Petra Waar] i] 
cares. i. The conaenent-2-way liftgate and 
vernallle 6041) sol foid-oevin seo sel mike 
carrying mwan caficult lors aryvthine Geert cibevlt 
New 6-Year/ 60 000-Milg 

Powertrain Warranty. 


Fore Mon coMere hill rey TRB? cars wilh & B-year 


BO O00 cil warrnity OF) nayor power mom 
ponents: Restrictions and tecuctible apply Ads. 


participating Ford Dealers stand behind ther 
Clea Mel are WOK WoT) @ Tee L iterturyt Ser wit 
Guiranies. (is good for as lana as you qwn your 
Aord tan Ask to see the hinted warranty anc 
the serine quarantes when you visit your Ford 


Deal 


Ford. Best-built American cars... 

Six Yours running. 

in fect, for the past sin consecutive years, Fort! 

Cuiatity has ded all other American tar companies 

This Fh nase ol an Sve aE pe cf Bs Fil a2 ell oe way 

probhersin (he frst three months of serace on AG 

mods AN in a Six-month peri! 

on 81-85 models designed and (@ 

Gilt bh Ath Acres =a 
Have you driven a Ford... lately? 











“hr ABOUT TWO O'CLOCK on 
1 the afternoon of July 14, 
1960, we arrived at Aa: 
stkela, a campsite midway 
wong the 10-mile coastline of 
the reserve.” So Jane Goodall 
described in the August 1963 
NATIONAL GEOGRAPHIC her 
landing for the first titne.at 
Lrombe on Lake Tanganvika 









Last autumna—and 26 vears 
Jane 
Cromlall celebrated publication 
of The Chimpansees af Gombe: 
Patterns of Behavior, by the 
Harvard University Press. UW 
has been received as a master- 
work by the scientific comm - 
nity, Remarkably, her nears 
7OO-paage scholarly volume has 
found a wide public audience, 
WI Te Lar 21) AA) it) pits has i 
been sold, amd it is now ina 
fourth printing 

Our association with Jane 
has been long and fraitful. she 
has authored four magazine 
es and a book for us; two 
society Television Specials 
have been chevotes 


of observations later 





arth 





to her work 

[ very much appreciate her 
renerous published acknowl- 
edement: “The National (seo- 
graphic Society funded the 
entire research program for 
many years and to the present 
day continues to make prants 
and support the work in Vari- 
ous other ways.” 

My colleagues mentioned by 
nme with “warmest t 
take affectionate pride in her 
kindness, ot dol. And, lam 
cure, so would the chimpanzees 
inthe wav; they are last but 
certainly not least among the 
10m Janéthanks 

Inher they hove achampion 
She writes in the conclusion to 





winks 
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Jane Goodal I’s 
newest gilt 


her book: “Let us hope that, 
even as our greed and shame- 
lesé destruction of the natural 
world gradually take from vet 
more chimpanzecs their forests, 
their freecom, and often ther 
lives, our knowledge of theirca- 
necity foraiheclion anc enicy- 


AE Eee & i fi ETL Fr wie a = Whe 
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mentand fun, forfearand 
suffering and sadness, will bead 
us to treatthem with atleast the 
compassion we would accord 
fellow humans.” 

Tothatend, Jane Goodall 
and hersctentific colleagues 
have formed anew organiza- 
tion, the Committee for Con- 
servation ind (are of 
Chimpanzees (CCC), with two 
overriding objectives—to pro- 
mote thesurvival of wild chim- 
panzeesand to omprove the care 
af thosein captrvity 

[um pleased thal the Societs 
has made a public service grant 


FRES(FEANT 


— 
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to help the ccc in this frst 
year of iteoperation, itis partic- 
ularhy significant, I think, that 
sepentists themselves are the or- 
panizercand members of the 
Cocce and are committing toit 
their personal ime, energies, 
ancexpert knowledge 





Too often, and I believe 
wronely, we tend to see the ob- 
jective procedures that are fun- 
damental to science a4 
mechanical exercises devoid of 
human feeling. [tis good to be 
remine 
of coCcCc——that such thinking! 
in error 

The astronomer loves stars 
no less than the poet, the geolo- 
gist loves landscapes no less 
than the painter. Jane Goodall 
and afew others have the gift of 
making us know that good 
stati it c’ i& ani ex pre [Sl0fi of li vec 
and agifito us all 





ed—~as bv the scientists 
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The 1973 Arab oil crisis is 
a haunting reminder of 
the darker side of foreign oil 


dcpendcnce. Since then, Amer: 


ica has turned more to clec- 
Ericity from ouclear energy 
and coal to help restore our 
encrey security. As arcsult, 
these are now our leading 
sources Of electricity anda 
strong dctcensc¢ AeaiMst an in- 
creasing Oil dependence that 
again threatens America’s 
haitional energy security. 


A dangerous forcign oil 
dependcnce 


nen imported four million 
hamncks of oll a daw tn 1OeS., [ose 
vear thal increase!) by another 
BO0,0(M) barrels a day, The 
daneer? Most of these new 
bares come dircetiy from 
OPEC. And the US, Laepart 
men of Fnerey estimates thar 
by year-end 1987, oil imports 
will be 30% higher than the 
AS bewel—an onninicus tren 
(LS. Interior Secretar 
Donale Hockel recently warned 
wool OPEC ts most assaredly 


ae = 
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Pg es en 


Nuclear energy 4 
helps keep us from 7 
reliving an ightmare 


getting back inte the driver's 


Scot aan Our inonasing chepen- 


tence will be “detrimental ty 
[he CHIN & ccoOoOnomCc anc 
ruaticinal Sets ane its finan 


chal well-being 


Nuclear electricity's 
contribution 


AMcrica s Chectric utiiitics have 
hetped cimitish OPEC's tm- 
pact. Today, over 100) muachear 
Pins Make 1uchor energy 
our second largest clectricity 
wurce, behind coal 

And nicer enerey has 
helped! cut foneyn oil cemand! 
issaved Amercaover (wu 
billion barecls of of] since LOTS 
and our nucicar plants con 
te ho cut cil ise The energy 
anaysts at Science Concepts 
inc. estimatc that by the year 


A000), cucleur cnerev will have 


ved) is berwrcen seven ariel 
rvelve bilhon barrels of oil 


Nuclear energy fora 
secure future 


Nuchear enorgey is mit (ust 
helping here in America. Ac- 












cording In OPEC, 
nuclear energy has 
permanently dignkced 
about six nulhion barrels of 
oil @ clay in markets throwueh 
cut the worid 

The lessiits we hearnect tn 
VTS gre Icssons We cant 
afford to forget. Nuclear cn 
ergy and coal cant offer us 
BuIInICes Spain ance her ol 
crisis, But the more we hear 
LDOuU the return of OPEC 
doanntanice, the more we nece 
to femacmiber the critical role 
played by electricity from coal 
and nuchtar energy in fucling 








Amcrica s Oconcmy ancl pr 
tecting our future 


Por atrec hookler on en 
crey independence, write to 
the LS. Con ites for Energy 
Weareress, PO). Box 1947 
(OP1T4), Riderchy, MD 21681] 
Picase¢e allow 4-0 weeks for 
delivery 


Information about energs 


America can count on 
U4 COMMITTEE POR ENERGY AWARENESS 
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screen Test. 


The Electronic Car has arrived. these electronic marvels. take care of you—and your 











Microprocessors control your The latest test equipment. electronic car. 
engine functions. Yourheating Because it takes a computer No one knows your GM car 
and air conditioning. Your to Know one. And the latest better than Mr. Goodwrench. 
radio. In some cases, even training. So he knows what to No one. Mr. Goodwrench’s full 
your Suspension system and look for, before he starts line of genuine.GM parts 
brakes. poke: = — *includes GM Goodwrench 

Mr. Goodwrench has the Put Mc-Geodwrench to the | . . » Motor Oil 
equipment to take care o lest 2 Ask for it 
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PC ATS 
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your mal from any 
phone anv where 

A SVT NesiZ@d VOCE 
Pes 11 ti VOU. 

Now that voice 
dnd cata can share 
the same networks, 
INTOrMa On is mre 
accessinle, more 
usuible anel, therefare, 
more valuable than 
ever before 

You see, data net 
works nol only move 
information instanth 
they can also interpret, 
rearrange it and appl 
itin the most useful 
wav. All automatically 

And thoweh the 
DENEHES OF Gate met 
working are stil 
we | people CVeTY 
whe fe already take 
1m [or granted 

Automatc bank 
tellers, the new 
Jescible investment 
POCUOUTILS tinicl UStin 
LIMe Manuhacturing 
ire only afew exam- 
ples. The potential is 
Lee TCOtEs, 

And.as phones 
crow more powerful 
anal « OMTIPUbErs Tow 
more sociable, the 
henelts 10 all of us 
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Take aVEN lage of The Ween oi 
knowiedge available from your 


Government. [he U.S. Government 


Printing (ffice has just produced 
anew catalog. It tells about thi 
most popular books sold by thi 
Lrovernment— nearly 1,000) in atl 
Rooks on busmess, children 
energy, space, and much more 
Fora free copy of this new 
catalog, write 


New Catalog 
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Tay a. BRIAN 
~ el Y LANKER 


“In my work, [ire-continuailly 
confronted by variables —the subjects, 
the situations, the light. 

"Every negative variable is a 
problern to be solved. | need to eliminate 
as many of these as | can, That's why | 
use Kodak film. It's one constant | never 
have to worry about. 

" put aaa. film Inn comer. 
and | know exactiy how 
fs saing to respand 

“Hf Umeonig f-week 
shoot for Sports Illustrated 
in Australia, exposing 
hundreds of rolisof film, = 
fd have nightmares if there : | 
were even the slightest 2 
chance that my film weuldn't perform 
predictably: 

“It's this kind of reliability that 
allows me to concentrate on what lm 
hired to do—drcover, collect, and deliver 
vital information for the reader, 

"My type of work involves very 
high pressure. The publications | work for 
expect results, not excuses. It takes a 
great load off my mind not to have to 
worry about film quality, | just load it and 
start working. 

“ts extremely reassuring to 
Know that there are several hundred 
people in Rochester who are totally 
dedicated to making sure that | never 
have to think about it.” 





Kodak professional film. 
Choice of the world’s top photographers. 
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Appalachian Trail 
T have read many articles and books about the 
Appalachian Trail and have walked all of its 
miles, but I believe the words of Noel Grove ane 
the eve of Sam Abell (February 1987) have 
brought together the spirit and feeling of the trail 
hike no other account I've come across, 

FRANK HONEYEUTT 

Stephens City, Virginia 


What a wonderful article Noel Grove wrote! 
The phone hasn't-stopped ringing since vour 
magazine hit the streets—or homes, I should 
say. Last Friday DL responded to 65 phone calls 
and 30 letters. Thisit Tuesday, ond another 100 
packets bave gone out. Callers don’t mention 
NATIONAL GEOGRAPHIC witil asked, They re- 
mark that this has been on their minds for along 
time. The article tickied their memories, and 
they are now doing something about it 

JEAN CASHIN 

Appaliuchian Trail Conference 

Harpers Ferry, West Virginia 


The hikers on page 2.31 are not Boy Scouts but a 
group from Camp Tomberlake of the Farm and 
Wilderness Foundation in Plymouth, Vermont 
I'm sure Boy Scouls contribute to trail mainte- 
nance, but campers from Timberlake have 
gained an enviable reputation for trail manners, 
clearing, and new shelter constructionéver since 
the camp was begun by Ken Webbin 1949. 

Tom McGuire 

Battimore, Adaryherd 


As a cartographer for the Bureau of Land Man- 
agement, | have admired your fine maps-and 
tried bo imitate their format, Hut the Appala- 
chian Trail map by Chandler and Schweickart is 
probably the best designed map you've ever 
done, Using flora found along the trail as back- 
ground and border gave the map a beauty that 
complements its usefulness 

Kerry A. FRaANncis 

Morriton, Colorado 
In April I begin my second thru-hike, this time to 
commemorate the trajl’s 50th anniversary. My 
partner and Iwill join enthusiasts at festivities in 
communities near the trail and arrive on August 
15.al- the official party in Hanover, New Hamp- 
shire, 50 wears to the day after the final section of 
trail was completed. Your article will inspire 
many people to sample the pleasures of the A. T. 


l hope that each new hiker will take a few 
moments to say “thank you" to the thousands of 
people who built.and now maintain the trail. 
DANTEL WINGFOOT 
Conyers, Georpia 


We at the Pacific Northwest Trail Association in 
Seattle invite Veleran of wanna-be distance hik- 

ers to thru-hike the |, 100-mile Pacific Northwest 
Trail. It begins at Glacier National Park and 
crosses the Selkirk=, the Columbia River, North 
Cascades, and Olympics, ending at Cape Alava 
on the Pacific Ocean. Anvone who completes the 
P_N.T. on foot or horseback and provides us 


witha critique of our 300-page puldebook will be 


pictured in the 1985 edition. You will become a 
PS. T_ pioneer comparable tothe A:T, pioneers 
of the 1930s, 

RON STRICKLAND 

Pacific Northwest Trail 

Association 

Sealtle, Wo htineion 


Iceland 
Thank vou for the superb feature on Iceland 
(Pebroary 1987). My maternal and paternal 
grandparents emigrated before the turn of the 
century, and Tam one of a very small Icelansic 
ethnic minority in the United States. 

LESLIE MASON 

Peoria, filimors 


Perhaps the term “wenceremods” means some- 
thing different in Icelandic than in Spanish. “We 
will overcome’ is a lovely slogan forthe so-called 
peace rally shownin the February 1987 article an 
Iceland, These ore Sandinista signs. Perhaps the 
Icelanders af the rally would prefer to have their 
socialist brethren from the Soviet Union occupy- 
ing the military base near Reykjavik. 

MARK CROSBY 

Avinggion, Virginia 


New Englanders are striving to tease puffins to 
return by putting out decoy puffins, and now itis 
revealed that the Icelanders are eatin them like 
peanuts (page 203). 

ELEANOR J. JONES 

Phoenix, Arima 


In this excellent feature 1 was amazed to find 
nothing about Icelancic names, that is family 
hime: They have none. With o few exceptions 
they have kept alive the old Scandinavian tracli- 
tion of noming a child after its father. If Svein- 
bjérn Beintemsson had a daughter named 
Helga, she would be Helga Sveinbjornsdottir. If 
she married Sturla Frictriksson, her name would 
not change, but their son Ami would be Arni 
Sturlasson, their daughter Helga Sturlasdottir, 

J. Cary Davis 

San Clemente, California 


| 
| 


Wiachwweascar Lelon't share the author's optimism for the future 
lhe fine pieces on Iceland and Madagascar illu Of Macdarascar's wildiite unless the SUMAN popu 
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: . BE i 7 iz — se = i 
trate the effects of human numbers on CoOnservi- 


hid | Tom DeMarco 
ion and the quatity of lite [celancders recognized Fort Race. Narihwest Territories 


that their number: had to be controlled to pre 


* 


vent overuse of resources, The result: a | Cn mor flight as a NASA astronaut, August + 
| 


hat! he op portinity lo view 


ftandird of living in & Pesource-poor Ares sentembers, 1os84, 
Madagascar, with a population doubling even Madagascar froma noutical-mile mltituct 
3 years, presents a precarious siluaoon ft and was amacred at the magnitude of the destruc- 
kind. Maeaccurs <trupeele to preserve iS natu tion. Even at that distance the soil erosion wae 
rol hentage deserves fullest support from other easily wieible, creat rivers. of red washing into the 
nations. Butonly partiatsuccess can be hopedtiot bloe of the Indian Ocean. [t's hard to believe res- 
unless there is control of human numbers Lor tion Will ever be possilie 
ERNEST P. [Mis RICcHAER! 
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Chrysler Motor: Bes! bull, best bocked American car ond trucks’ 


Folger Library (Charlton Qeburn'’s Phe Aeyitertqus William 
Shakespeare, publisherdin O84 

TERTIUS CHANDLER 

Berteley, California 


What a splendid piece on the Folger (February 
LOST) Desmecily acoired the shill with which 
Merle Severy wove the near debacle of the the- 
aterinto the library's history, a delicate spot of ci- 
blomacy. You fave credit to the man who most 
eserves it for the theater, O. B. Hardison Whats magnificent treasure the nation has inthe 
Ricuapo lL. Coe I : ger Library | One hopes that the Shakespeare 

Washington, D.C heatre at the Folger will be immensely success- 
ful. I wish, though, that writers about William 


| see that NationaL GEOGRAPHIC goes along akespeare would never refer to him as “the 
with the tradition that the Stratford man wrote ard,” or by any other silly and yulgar title 
the plavs, Evidence for it is very weak. A power Nothing is better than the writers own name 
Ful cas att i the plas wright was Falward de Vere, JOHN A. AVONE 

‘LA 'E arl of C)xtord., is most effectively made in Walrotiiie, Calforninud 


All new V-6 power. So now you have an 
Both Caravan and Grand 4 Wnequoled choice. Buy a! 
Corovan give youa powerul ‘ose Ihe anginal Caravan 
new choice of engines Of; The new, ili odd isc 
Dodge's proven 2.2 lifer base Grand Caravan 
1h A) your Dodge deoler 















f-<viinder slondard of 
Caravan. ihe tpinted 2.4 

* ier a cylinder sandard 
2. On Grond Cotovon. Orthe - 
newly available 2.0 lhe / 


V-o pOowe/fplon wlela| IFO 
ja ei! it iis 


setting new standards of performance. 
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Invest Some Time in 
America's 
Youth 


Kea 
QD VOLUNTEER 









CONTACT YOUR COUNTY 
EXTENSION OFFICE 


HOME STUDY COURSES 
Rincergarten through th Gride. High-quality, eilective 
home study courses developed by certified teachers at 
outstanding prvute school. Success ts easy with explicit, 
dtep-by-step instructions, All materials inchided. Start 
anytime. Used by 950,000 students in over BO years. 


heor- prob. Equal opportunity. Fully approved, Write or 
call for information. 


Estahiished [oy 


SCHOOL 
301-243-6030 


sleet. Nie ?, Tucaay-Aieed, Bakinore, MO DUO 























Twas surprised to see an “expert” book restorer 
touching the pages of anold manuscript with un- 
gloved hands (page 250). [ would think that body 
oils could be as detrimental to these papers as at- 
mospheric conditions, 

k.. BARRY HEATH 

Kindersley, Saskatchewan 
Gloves do mot afford the sensitreity meeded to 
handle fragile materials, says the head Folger 
comservator,.. Franklin Mowery, 


For some time | have been meaning to compli- 
ment your choices of typesetting, asin the Folger 
article with its exquisite letter plates and simulat- 
ed parchment, The various stvies you use always 
enhance the article and show care and research 
into what is most appropriate. 

TRAN D, GO RANEY 

Hancock, New Hampshire 


Caesarea Maritima 
lam a pastor, and I often use articles such as 
“Cuesarea” (February 1987) and “The Byzantine 
Empire” (December 1983) to enlighten people in 
my parish as to what life was like in those days, 
You have proven invaluable. 
REVEREND RANDY NORD 
Hampton, Nebraska 


The word “procurator” asa tithe for a Roman 
aovernar of Judaea was proper only from A.D. 44 
to ALD. 70. The inscription on page 268 proves 
thal Pilates proper tithe was “prefect,” Here are 
the legible and partially legible letters in capatals: 
ponTIUS PILATUS praefECTUS [VDAeae. 
This translates Pontius Pilate, Prefect of Judaes 

RicHAgh L. Bates 

Villanova University 

Villanota, Pennsvivania 


New England Map 
The Society's map of New England (February 
1987) is really not one since the caster reaches of 
Maine are left to our imagination. [ renlize you 
documented the Pine Tree State in your Northern 
Approaches map of February 1985, Still the ac- 
curate tithe for this latest addition to“ The Making 
of America” series should bave been Western 
New Enogiand—which you rightly used formuch 
the same area in the “Close-Up: U\S.A.” series: 
WAYNE ADAM 
Othiiwd, Ontario 


Letters should be addressed to Members Forum, 
National Geographic Magazine, Bor 37448, 
Washington, D.C. 20013, and should include 
renders address and telepaone aunber. Not all 
lefiers can be weed, Those that are will often be 
edited and excerpled. 


National Geographic, June 1987 
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ie > And behind every tour you'll find brine _._ ier a 
hwest’s 40 years of experience to Asia. a 
Plus comforts no other US. airline offers |) Swseaerz 
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Immerse yourself... 


wth tr Ai. Slat Dilie Waters of thi Foery week & an adventure 


Red ca JUNE i fear Old World customs af 
Pune in JUNE 28 and dive with Florida's Greek-herimge sponpe civers 
1 i i 
marine bit IST Ue lark. Share her TL SE 14—( heck into Bombay's 
CCAS Ire aks she explores coral reels ancl ga turn-of-the-century Taj Mahal Hote! 
dancing garden of cch. She even hitch JUNE 21—foald on to vour hat as you raft 
hikes on the fin of a whale shark cavam a river in the Canadian wilderness 


Expianin — SuperStation 


Check your local cable listings = GREAT AMERICAN TELEVISION 
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as most 1 ig ay 


Everytl Ene bout Trane XL 1200 


SSeEw 


central air con id loners and ADL, 1200 Ask-an autho ef: 
Weathertron® heat pumps 1s quality: Trane glee for complete 

ne luding: oir eoriit Onn enerey Warranty cet Fill, As a" Li, bm. | 
efficiency up to 50% greater than the the «yu lity features that made our 
unit in your home? xtraordinary warranty possible. 








Find your local Trane dealer in 
the Yellow Pages, The Trane 
(ONT pulTy. 


But the most comforting le : 
ture af the Trane XL 1200 m: 
be its exclusive 10 year lim ‘ter| 
warranty on he enmpressar mnie 


coil, Protection that’s twice as k mye An AMmerican-Stanctard compary 
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H —jow we pushed _ 
~ America’s premier road sedan 
to the ultimate braking point. When driving condition: 
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Besides helping you find the 
nght home, an ERA” Real Estate 
Specialist™ can help protect you 
from many unexpected major 
repairs with the ERA Home 
Protection Plans? 


Inheriting someone elses 
troubles 

That's probably the greatest 
fear in heaving @& hone that tart 
bral Paes 

fh Guire eecarke® tt 
up! Are the pipes in good shape 

Is the central ar conditioning 
1 tS last legs? 


Ing many peor ciscover the 


answers at the worst POSS! Dbe TMT 


lua! atter they've coverad s 
own payer 

But there is a way 
VOUPSEIT Tom Une pecs tcl rhe 
redairs. just svn up for the 
ERA Home Protection Plans 


Protection for 
one full year 


Veer orcnmiprenvensiyvi 


in protect 


COPE Tul 
Protection, Covering your hones 
11 mhiapor working 


Components | 






CT] | 
wl ea Pe re. [dai inter Cy fa mide i! 


vered with the FARA Home 
Profechon Plans 


ane 


Everything from acdead fumace 
to leaky water Dies 
Water sotteners. Certral air 


‘onditmanineg. Built-indishwashers 


Avr rrpcvne. 

All covered by the ERA Home 
Protection Plans, specifically, 
designed to protect you fram 
costly surprises homeowner's 


OW 10 PROTECT YOURSELF 
vol MAJOR REPAIR BILLS 
IN YOUR NEW HOME. 
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A valuable selling tool 

t youine Sellirie a bacnerre, the 
FRA Hone Protectan Plaris i 
protect you while your hous 
an the market, whether it's tw 
WECKS Of Six rectly 

But theres pnother beretit 

They're valuable tiols that can 
actually help you sell your bern 
a lot taster 

HY Cole rhe, Pie par BOeC yt 
DUVer OF mare peason they can 
teel pood about deciding to buy, 


The right services 
1b ERA, we stive to maki 
buying orselling your bore faster 
easter and with les hassle 
ke. for instance. the ERA 
ee rs en cerths " Pian 


t promises that tf wae dont 
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a your house, well ber 
There's GLA MOVE® a valuable 
service that helps you save on 
moving? *" major appliances 
Car penune ane mor 
ind with the exclusive ERA 
Moving Macnine” you can 
preview photes and Gescoptioans 
Hie youu ne 
Cee omce in Aeston 


We're here to help 
Stop in Wort nedohls hier ct 
FRA Real Estate oftice 
be happy lo shane what 
WE Ve Learned wieoul buyine ane 
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In fact. wed be glad to help 
any wally we can. That's the spint 
of the new ERA. And we think 
mat 5 thie Hes] | = = : 


Way fo ei make 
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woul. call toll-tree 
1600) ERA-SOL 
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Commonwealth Edison 











Foran intemational airline with a landing 
of take-off somewhere in the workd every two 
minutes, Iberia is proud of its 755% on-time 
performance record. As the international air 
line of spain ond Europe’ third largest airline 
lberia's punctuality spans o vast network linking 
45 cities in Europe 2? in the Middle East and 
Africa, 2/ in North and South America, as well as 
ine Far Eos 

superior maintenance capabilities 
eamed [Derid stature as o member of Europes 
exclusive Atlas Group. high in-flight training 
standards prompted twelve Intemational 
OIines to choose Iberia fo train their flight 
crews. IMpeCccanle on-board service has 
earned the trust of over 13 million passengers 
avery year And iberia’s punctuality record for 
on-lime Penormoance has assured respect and 
confidence within ihe international business 
coOmmuUNity 

Call your favel ogent or call Iberio direct 
ot 1-800-SPAIN [2 We won't be content until you 
serect us 100% of ihe time 


THE BEST CONNECTIONS IN THE WORLD 
MEAN NOTHING IF AN AIRLINE FORGETS 
THE HUMAN ONE. 











r Mark Twain made this observation after 
years of trave! on the Mississippi, running 
into his share of fat cats and river rats, He 
Ce made afortune fromthe storiesthey fom 
2 inspired. Unfortunately, he never made ge 
. the night investments to stay ahead. 
Yy Ki OO!) At The Northern Trust Company ¥0 

2) oe Sq =o inChicago,weknow itshardtikeepup | FF & 
with the rat race of today's investment worid. ~ 

So we Te serving your generation with ARBTESSIVE, COM rehensive Services to keep 1 you in 
tune with the market find: ating your portfolio, so you don't have to, Creating opportunities, 
instead of waiting for them to knock. J \cting, rather than just reacting. 

If you can stand pr isperity - 


ears See nese Northern Trust 


Call us. (412) 630-6000, Put our ideas to work for you, 
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Py qmy ‘Hippopotamus: Genus: Che 
Adwi size: Head and body length, 1 
Adult weg hi Habitat: 

. I Survivin I 
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Qne of the greatest roles of photegraphy is to 
record and preserve images of the world around 
us worthy to be handed down as a hentage for all 
venerabons. A photograph af the pygmy hippopot 
amus has a unique capability to enhance peoples 
awareness of this rare animal 

The pygmy hippo is less aquatic and weihs 
much as its better-known 

At night 


only about one-tenth as 
relative, the river hippo 
travel alone or in pairs, following their own tunnel 


like paths through the dense vegetation in search 


,pyemy hippos 


EOS «s0 


The new autofocus SLR camera 
More than autofocus 
More than ever 


Pram Binooom 
waite || 
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anon sees it 


yy ha drtat 

requires 
habttat if it 1s to survive 
Zan integral part of the forest ecosystem, 


[ TOOtS, RTasSes and trunts. | hreatened t 
overhunting, the pyemy hiptx 
protection 


anc a Secure 


An invaluahie otograpl ¥ can 

a Vital role in the preservation of the pyemy 

¥ promoting a greater understanding of this 

and the habitat that 15 50 entical to its future 

hed iIndersiancding is perhaps the single most 

onyx irtant factorin saving the pyaamy hippopotamus 
and all of wildlife 
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ATRA ROOM 


The SAS Xiracabmeves you plenty of iced carpe "5 rT 
inace behend (he gente, plus real stretch-aut rom Tor SR5: 4 "PACAR. 
driveng and riding comfort 
SAS Xtracoh Sport Truck puts te accent on sport. Atta 
ort truce Bertiimance fom § potent respomeyve Tb Ap electron 
| cled engine. Atra-sport truck good looks with custom-lce 


Ned thet spertiest track option af all: catfarby power eval 
# from Tovota 


LOOKING OUT FOR YOU HAS MADE TOYOTA #1. 





iis = Dae EXPERIEN 
FOR THE EXPERIENCED DRIVER. 
Bosc Sse Ut Jt 
Electronic sen 





dU May Well 
under neaih. 
aton your back on. a mecnanics 
creeper. And we welcome sucna 
critique. 

The first thing you'll notice ts that 
each wheel has its very own suspen- 
sion system. W itn each | System 
being totally isolated from the car 
body Comering is remarkable WIth 
controlled heel and wel ATIEQGal 
SPECS. the way ithandles Is almost 


Ths |S one car yc 


Want i 9examiIn le from 
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illegal. 
| nside [SS ike nO Oldsmobile a 


You've ever satin. The ergonomic 
experts extended even the Mseh Ves 
Fach seating area is genuine leather. 
Both front buckets SeIUSEN ne tC only 
for comfort, But also for front, side 
anc lumbar SUPPOrl EVery bend « y 
ur seated body will be braced fc 
lm STOring CONaILions. 

And the driver's view is 
maaniticent Ge nuine Burl Walnut 
frames the car's instrumentation 
and Infor ibs at oO 1 center Here. 
computer signals are translated by 
co nstant Mc nitoring of tne b ehavio’ 
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of neal ery MOV ing part. 
A Tea Jes electronic anti-lock 
DOVE ak ing g system Téeatures a sensor at 


CACNV v heelt thatmoniters speed and 

Spine 1€ data to a microprocessor. 
a panic situa tion prake presst ire 

ret soll Upto 15 times per Second, 


DrOV Adding SIMO sth antl-lock 
5raki isle ee We 
The engir 1€ isa 3.8-llter' V6 with 


ICE 


The fimited edition 1967 Cigsmoaoile Touring Seta 


“tial port fuel injection. 
sors on cam shai tand 
ter mine the 2 EX: act 
NpuL and the engine's 
es nto "MO odule deter- 
> precise amount for 

optimum performans Pi 

Eacn caris Adiv idually INSDECE 
ed and test driven upc In com pietic uA 
to assu re yOu the Touring Sedan ts 
Ine essence of Olasmobd ile “quality. 
A certificate personally signed by 
tne tinal Inspector Is ¢ {el vered with 
eacn car. Furtner: aSSU! ance Is 
evidenced By anew |G-y ear/60 000- 
mile powertrain Wal Tanty and 
6-year / 100 OC Me 3-mile Pus t-thr ‘ougn 
protection warranty See your 
Oldsmobile dealer for ft5 ter IS 


and conditions of this new limited 
LAr re 
i Le 
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fy Ou desire more information 

onthisrem arkable new auton LOBIe, 
well Se Lt te 3 IFEE Cat OG NEN 
Catal 54 PO », BOX (1423 3 ot | ansina. 
Micniagan 468 501 

Or res your ‘l0ca! Olds des 
request atest drive 

The lim ited edition ee Sedan 

5 OldSIT lobe Quality ir 
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Psi iouie 
Oldsmobile Quality Feel it. 


Dynacoil walking shoes 


i ine of your life 











You've never walked in such comfort or with such ease 
behore. Because never before has there been a custuorr 








FIND FUJI. 





Which of these sunbathers ts actually a picture taken with Fuji Film? 


Two of tha bathing banutias 
POW ae Gowen are lvl, beréalh- 
lng woman 

4nd ane of the hethling bau 
thet Iso pécbure of o women 
biown-up fo bife aire 

i's ot so enay bo see tho ot 
ference because the worn 's 
picture wae taken with « remerk- 
able film 

SO yoars of Full technaiegy has 
developed Fujl Super kA Fam, 


with ultra-thin color layers. ..tor sharp 
ietures, with true color and betier skin 
foes Dan we wit Geyer hed tea hope 

Bo | ou erent cobor photurres as trie 
fo: [Ae as fhe veorun im fhe pridedhn, gait 
Fil Sagar HA File 

And pet pictures 20 albve, thoy almost 
Srme th. 
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Because YOu pct so ace more for your money. 


OF SO Wrong. 


Nikon. The very best quality for the very best 
price, That's always been the Nikon story. For 
example, Nikon binoculars have BARK 4 high in- 
dex prisms and superb coated optics for full field 
View ny anc outstanding briltance. Bul what 
: also puts Nikon 

ray ahead is 
craftsmanship 
and precision 
ahgmiment. of all 
optkcal and me- 
chanical com- 








means you can look through Nikon bineculars | 
indefinitely without eve-latigue or headaches. 
Thats why Nikon bmoculars aren't just a pur 

chase, they are | 
an Investment 
in Superior | 
periormance, 
vear after year. 

Nikon bin- 
oculars repre- 
zent the ulti- 
mate im technology for every need and also 
lor every application. from the most esoteric 
such as spectal 
astronomical 
or rubber ar- 
mored boat- 
Ing binoculars 
(nitrogen filled 
for fog free, 

at al waterprool 
use) to general sports ; and recreational models. 
And, of course; even im the lowest pnced Nikon 
mhodels, you will always pet quality far beyond 
the ordinary—legendary Vikow quality. 

Thats why we say, Go Nikon or Go Wrong. 
Nikon binoculars—at better camer shops, d1s- 
count and department stones, cata- 
log showrooms and at sporting 
goods retailers. 
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One tree can make 
3,000,000 matches. 





One match can burn 
3,000,000 trees. 





Hear the one 

about the 
ICYCIC Again. 

Call France. 


Your Unele Claude insists that 
hike had a mind of its own.And he 
just happened to be sitting on it 
But then again, the story changes 
every time he tells it. Why not find 
Out how itsaunds this week? With 
AT&T International Long Distance 
Service, it costs less than vou'd 
think to stay close. So go ahead. 
Reach out and touch someone! 


FRANCE, BELGIUM, 
WEST GERMANY, SPAIN, 
| SWITZERLAND 
Economy Discount Standard 
‘Opm—Jam lpm-6pm 7am-lom 
, 71 $ 8 $118 
AVERAGE COST PER MINUTE 
POUR 4 10-MEN TE CALL 





The right choice. 








SOME SEE ADANCER. _ 
WITH MAX XUM YOU'LL SEE A HEAVENLY BODY 
STREAKING THROUGH A FOOTLIT UNIVERSE. 








YOU AND THE MIND 
OF MINOLTA. 

YOULL NEVER SEE LIFE 
THE SAME WAY AGAIN 





ONLY FROM THE MIND 
OOF MINOLTA 
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